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ABSTRACT

Synonymies are listed for Kypho8U8 86ctatrix and Kypho8U8 inci8or, the two species
studied. Development of these species is described and illustrated from the smallest
juvenile to the largest adult examined (K. 8ectatrix, 115 specimens from 10.4 to 260 milli
meters, standard length; and K. i-nci8or, 99 specimens ranging 8.5-252 mm.). All specimens
examined were from the North Atlantic Ocean, and most were from the Atlantic coast of the
United States and the Bahama Islands north of lat. 23°30' N. No abrupt changes in rate
of development of selected characters occurred with increase of size. However, a gradual
decrease in rate of development with increase in size was indicated in many of the characters.

The reported distribution of both species along the Atlantic coast of the United States
and the northern Bahamas is reviewed and revised, with the northern reported range for
K. inci80r extended to Cape Cod. Lenth-frequency data indicate an extended spawning
season for both species. Scale and pectoral fin-ray counts indicate that few specimens taken
in the Gulf Stream came from the northern Bahamas.

The two species are similar except for total dorsal and anal soft-ray counts and ,gill-raker
counts. Scale and pectoral-ray counts indicate that the K. 86ctatrix taken at Bermuda and
in the northern Bahamas are not part of the population found along the Atlantic coast of the
United Stutes. A key is provided to aid in separating the two species.



DEVELOPMENT, DISTRIBUTION, AND COMPARISON OF RUDDER FISHES
Kyphosus sectatrix (Linnaeus) and K. incisor (Cuvier) IN THE WESTERN
NORTH ATLANTIC

By DONALD MOORE, J?ishery Research Biologist,

BUREAU OF COMMERCIAL FISHERIES

Between January 1953 and December 1954 the
U.S. Fish and Wildlife Service, in cooperation
with the U.S. Navy Hydrographic Office, the
Office of Naval Research, the Georgia Game .and
Fish Commission, and the Florida State Board of
Conservation (through the Marine Laboratory,
University of Miami), collected data and samples
along the south Atlantic coast of the United States
and in the northern Bahama Islands on nine cruises
of the motorship Theodore N. Gill (Anderson,
Gehringer, and Cohen, 1956 a, b; and Anderson
and Gehringer, 1957 a, b; 1958 a, b; 1959 a, ~,c).

. During identification of the specimens collected
by dipnet on these .cruises, it became apparent
that the juveniles of the two species of the genus
Kyphosus (family Kyphosidae) report~d from the
North Atlantic Ocean were, in many instances,
not readily distinguishable from one another.

Meek and Hildebrand (1925) in their report on
the Kyphosus in Panama .said,

* * * The affinities of the Atlantic coast species are,
however, not well understood and we cannot be certain of
the identification of the specimens at hand. We have
compared our specimens with others from North Cnrolina,
Florida, Bermuda, and Cuba. Unless there is much varia
tion among individuals wit,h respect to the dept.h of body,
number of anal and dorsal rays, and number of scales in a
lateral series, there must occur on the Atlant.ic coast more
than two species of this genus, the number recognized in
current works. * * * A close study of a large amount of
material from the Atlantic would be very desirable.

Later publications do not clarify the identifica
tion of the species of Kyphosus in the North
Atlantic; also the' development of young of these
species has not previously been described.

This paper presents a review of the taxonomy
and the results of a st:udy on the development,
distribution, and comparison of the two species
of rudder fishes, KyphoSW1 sectatrix (Linnaeus)

NOTE:-Approved tor publication May 24, 1961. Fishery Bulletin 196.

and Kyphosus incisor (Cuvier), found along the
Atlantic coast of the United States and the
northern Bahamas.

Young rudder fishes are available as forage for
other fish, and adults are considered to be c...~cellent
game and food fish. Mowbray (1949) said of
K. se.ctatrix: "Probably the most potentially
important small game fish of Bermuda waters is
the chub, or rudder fish as it is sometimes known.
This fish is found in large numbcrs amongst the
reefs surrounding the island and it rivals the bone
fish in gameness, and surpasses it in strength.
The average weight of a chub is about eight pounds
though they reach twenty."

I am grateful for the assistal.lCe givcn by various
staff members and to those who loaned me speci
mens: Leonard P. Schultz, U.S. National Museum;
E. Milby Burton, Charleston Museum; University
of Florida Museum; and David K. Caldwell,
Brunswick, Georgia; and for information given by
Paulo de Miranda Ribeiro.

METHODS AND DEFINITIONS

Measurements of 15 nUll. or greater were made
with drafting dividers and a Paragon scale; those
measurements greater than 50 mm. were recorded
to the nearest 0.5 mm. while those from 15 mm. to
50 mm. were recorded to the nearest 0.1 HUll.

l\1easurements less than 15 mm. were made with
a micrometer eyepiece on a stereoscopic mkro
scope, and recorded to the nearest 0.1 llUll. Draw
ings of fishes, and of caudal osteology, were made
with the aid of a camera lucida.

Original meas'urements were used in the plots
of body proportions to standard length. Unless
otherwise stated. specimen lengths are standard
length measurements. Stained specimens were
prepared using the methods described by Hollister
(1934) and Evans (1948).

451
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DEFINITIONS OF TERMS

Standard length.-Dist.ance from tip of snout to posterior
border of hypural bones. (All measurement.s from tip of
snout are wit.h mouth closed and do not include any an
terior protrusion of incisor teeth in adults.)

Eye diameter.-Horizontal width of the orbit.
Head length.-Distance from tip of snout to posterior

fleshy margin of opercle.
Body depth at pelvic fin.-Distance from base of pelvic

spine to base of first dorsal spine.
Snout to dorsal fin.-Distance from tip of snout to base

of first. dorsal spine.
Snout to anal fin.-Dist.ance from Up of snout to base of

first anal spine.
Snout to pectoral fin.- Distance from tip of snout to in

sertion of first pectoral ray.
Snout to pelvic fin.-Distance from Up of snout to base of

pelvic spine.
Pectoral fin length.-Distance from insertion of first p~c

t,oral ray to tip of fin \\oith fin pressed to side of specimen.
Spine.-A fin ray which is relatively inflexible, is unseg

mimted or becomes unsegmented during development and
does not have flattened tip. (Counts are listed by roman
numerals.)

Soft-ray.-A fin ray which is relatively flexible, is seg
mented or becomes segmented during development and
usually has a flattened or branched tip. (In caudal fin
the counts are listed: dorsal plus vent.raI.)

Teeth.-Counts given are for one side of one jaw.
Gill rakers.-(l) Entire first arch-total number, inclnd

ing tubercles, on the first gill arch on one side. (2) Upper
limb-total on epibranchial bone in first arch excluding
raker at angle. (3) Lower limb-LuLal uu eeratobranchial
and basibranchial bones in first arch including raker at
angle. (4) Ceratobranchial bone-total on bone in first
arch including raker at angle and any others partly at
tached to this bone (frequently one rak2r at junction of
the ceratobrancrial and basibranchial bones is only parUy
attached to the ceratobranciall.

Scales.-(l) Row above lateral line-counted in the row
above the lateral line, to base of caudal rays. (2) Straight
line-couuted along the continuous horizont.al row which
terminates one row below the lateral line at the caudal
peduncle, small scales at cleithrum excluded.

Atlantic coast of the United States.-Along the Atlantic
coast from East.port, Maine, t.o Dry Tortugns Islands,
Florid:t, including the Florida Current to the Bahama
Islands.

Northern Baha~as.-TheBahama Islands lying north of
Latitude 23°30' North.

MATERIAL

Measurements and count.s of seleeted parts were
recorded froUl 115 speci'mens of Kyphos'Us sectatriz
ranging from 10.4. to 260 Ulm. (table 1), and from
99 specimens of ,Kyphosus incisor ranging from
8.5 to 252 mUl. (table 2). The specimens of
KyphoSU8 at the Biological, Laboratory, Bruns-

wick, Ga., ranging froUl 8.7 to 54.5 mm., were
supplemented by material ranging from 8.5 to
260 mm. from the U.S. National Museum, the
Charleston Museum, the University of Florida
Collections, and the Jamaiea eollection of David
1(, Caldwell.

KYPHOSUS SECrATRIX (LINNAEUS)

Perca saltatri:t Linnaeus, 1758: p. 293 (Bahamas,
Florida, or Carolina), misprint for stctatrix in Catesby,
1743: p.8.

Perca stc/atrix Linnaeus, 1766: p. 486 (Bahamas, Florida
or Carolina), correction of misprint.

Chaetodon cyprinacells (Broussonet) Gmelin, 1789:'
p. 1269 (tropical At.lantic).

Pilllelepter1ts bosqllii Lacepede, 1803: p. 429, pI. IX,
fig. '1 (South Carolina). '

Pilllelepterus boscii Cuvier ill Cuvier and Valenciennes,
1831: p. 258, pI. CLXXXVII (Carolina).

Pilllelepterus oblongior Cuvier ill Cuvier and Valenci
ennes, 1831: p. 264 (locality unknown).

Pilllelepterlls boscH var. sicula Doderlein, 1884: p. 83
(Gulf of Palermo).

Cyphosus bosqui Jordltll, 1884: p. 128 (Key West,
Florida).

Cyphoslls elegans (non Peters) Metzelaar, 1919: p. 44
(Curacao, Venezuela).

Kyphos'us palpebros1ts Miranda Ribeiro, 1919: p. 176
(Isle of Trindade, Brazil).

K.lIphosus metzelaari Jordan and Evermann, 1927: p. 506
(CnrltllltO, Venezuela).

Kyphos1ts incisor (non Cuvier) Parr, 1930: p. 66 (Turks
Island, British West Indies).

Kyphos1ts incisor (non Cuvier) Fowler, 1944: p. 87
(Roncador Bank, Colombia; off coast of Nicaragua).

Kyphosus z.utesce'ns (noll Jordan and Gilbert) Carvalho,
1950: p. 116 (Isle of Trindade, Brazil).

Kyphosus seeta/or Tortonese, 1954: p. 82 (Palermo,
Sicily) .

The nomenclature of Kyphosus sectatl'ix (Lin
naeus, 1766) has been decisive sinee Jordan and
Gilbert (1883) noted that Lacepede had used the
nn,me Kyphos·/ts for J(yphosus Mgibbus (1802)
earlier than Pimelepterus. Jordan and Gilbert
(1883) 11lso said: "The word should however be
spelled with an init.in.l C, as Cypho.ms." Mllny
subsequent authors made this change. Lacepede
did not spell it with a "C," therefore, the correct
name is Kyphosus. '

The species K. pa.lpebl'08·u...~ Mirllndll Ribeiro
(1919), tllken at the Isle of Trindade, Brll,zil, is
phwed in synonymy with this species since the
descript.ion of the type differs only slightly from
the description of K. seclatrix. Meltsurements
of selected parts of the 250-nUll. holotype, taken



RUDDER FISHES IN THE WESTERN NORTH ATLANTIC 453

TABLE I.-Locations and dates 01 capture 01 115 specimens of Kyphosus sectatrix

[lBLBOl u.s. Bureau 01 Commercial Fisheries Biologic,d Laboratory, Brunswick, Oa. (USNMl U.S. Natloual Museum; (UF) Unh'e,'sity 01 Florida; (ChM)
Charleston Museum]

Location Date mpturcd Collection Numhel' 01 Size (mill.)
specimens

-----------------------1---------1-------------------------.

USNM 20177 : _
USNM 23543 _
USNM 23544 _
USNM 23545 _
USN M 23546 _

USNM 80668 _
D. K. Caldwell _
USNM 37688 _
USNM 107431 _
USNM 131532.. _

ATI.ANTIC COAST OF U.S. Alo1D NORTHERN BAHAMAS:
23°40' N .. 77°00' W • No\'. 11-12, 1954 BLBO, Oill 0, Tongue oC the Occau _
24°28' N., 77°28' W Oct. 8, 1953. BLBO, Oil/4, Tongue 01 the Oceou _
24°30'43" N., 76°23'45" W __ Mar. 13, 1886__________ USN M 114775_. _
Tortugas, Fla_ ________ __________ __ ____ ______ __________ ___________ USN M 116955 _

Do • • _ __ ______ USN M 116963. _
Nassau, Bahamas Apr. 23, 1886 USNM 38433, Albatross _
Angel Fish Creek, Fla, (South 01 Elliots Key).._. December 1905 USNM 53302__ . • _
Broad Creek, Fla. (South oC Elliots Key) • Nov. 24, 1906 USNM 57173 • _

Do •. ____ _ __ ___ Dec. 15, 1905_ ________ _ USN M 53392. _
25°32' N .. 76°13' W ._ ••_ Jan. 28, 1954 BLBO, Oil/5. OUicc 01 Naml Research _

~~:~r: it ~~:::: ~~~~:::::::::::::::::::::::::::::::::~:: ~~: lt~::::::::::: _~~!,l~,_~~I!_~,_~_t~-_:::::::::::::::::::::::::::
~:~3~~s,t:~t::_~':::::::::::::::::::::::::::::::::::: _~~~~ ~_3~_~~~:::::::::: ~~~~f rs1~J.' .~}gQtTo.;;::::::::::: ::::::::::::
26°54' N., 79°07' W _ _ Aug. 29, 1954__________ BLBO, Gil/8, Settlement Point, Bahamns _
Jupiter Inlet, Fla. • ___ __ October 1958_ •• __ __ UF 5950 • _
27°37' N., 79°40' W •• ._ Oct. 12, 1953 BLBO, 0;114, Reg. 6 • _

~:~~: ~:: ~~~~~2t;_~::::::::::::: ::::::::::::::::::: b~t f1; f::_-_::::::::: ~t~N, ~M~~-R,;g:i5-.::::::::::::::::::::::::

~~:~f:~::~g~~:-~: :::::::::::::::::::::::::::::::::: ~i~ l;.\~:t::::::::: it!a: gr:TtC~:'-~:~: :::::::::::::::::::::::
29°40' N., 80·00' W •• • Sept. 13, 1954 BLBO, Oill8, Reg. 18 _
31°13' N., 74°41' W • June 13, 1903 USNM 53138 • _
31°28' N., 78°42' W • ~ ._______ Oct. 24-25, 1953________ BLBG, Oill4, Reg. 40 _
32°15' N., 79°49' W Oct. 26, 1959_. BLBO, Sill'tr Pay 1388 _
32°18' N., 77°29' W Oct. 26, 1953 BLBO, Oill4, "'eg. 51. _
32°24' N., 79°28' W Oct. 26, 1959 BLBG, Sibllr Pay 1390 _
Charleston, S.C. (Pilot shlpl._____________ __ Sept. 18, 1938__________ ChM 38.210.2 ~ _

fJ~!~~~n~6~~~:~~-:::::::::::::::::::::::::::::::: ~:g~~~~~!:-::::::: ~t~~:mltt :~~~:~~_:_~~:::: :::::::::::::::::
34°34' N., 74°55' W Sept. 29, 1954 BLBO, Gill 8, Reg. 80 _
Fort Macon Inlet, Beaulort, N.C. July 27,1916_. USNM 11752 _
38°25' N., 72°40' W ._____ __ 1885 • __ __ USN M 101543 _
Woods Hole, Mass • Aug. 21, 1899 USNM 120580, Fish Ha'ok _

MID NORTH ATLANTIC:Bermuda • ____ 1877 _
Do do • _
Do do_. _
Do_. • • do _
Do do _

CARlRllEAN SEA:Toro Point, Panama • Apr. 11, 1912 _

fa~.~~:~'rf.~:~~~'- ~':'~~I:. ~=!~~_~~~~_~~~)_-_'_::::::::: _~~~~~_1~ _~~~~::::::::::
Corrlentes Bay, Cuba " Apr.8,1937-----------
West Indles '____ January 1885 •__

EASTERN NORTH ATLANTIC:Madeira___________ _ __ __ ______ ______________ ___ _ __ __ __ _ ___ USNM 94528 ~ _
Terceira, Azores .__________ ____ 1894_ _ __ _ USN M 94498 _

1 26.9
2 10.5
a 19. 4-a4. 0
1 115.0
a 157.5-260.0
a 172. 5-215••
1 125.0
1 211.0
I 99.5
2 10.4.36.2
1 12.0
1 26.4
1 34. ;
1 45,;
1 15.4
1 22.5
1 15.0
2 20.0.30.8
1 13.1
1 11. a
2 18. 7. 21 ..~
1 18.4
1 33. a
I 104. r.
1 28..'
1 52.11
1 26.8
I 44.0
4 39. 6-71. Ii
2 a6. 1. i7. 11

47 a3. 9-5.~. 1
1 12.7
2 11.3.13.2
6 25.6-39. 6
I 26.1
1 133.0

154.5
236.0
194.0
171. 0
168.0

1 244.0
1 . 230.0
2 219. O. 259. 0
I 100.5
1 46.5

211. 0
212.0

by Dr. Pnulo de Mil'll.nda Ribeiro, August. 28,1959
(wriUen communication), fell within the rn.nges
found for K. sectatrix, except the eye dinmeter
which was 6.8 percent of stnJl(htrd length. In my
K. sectatrix above 150 nun., eye diameters ranged
7.5-10.2 percent of standard length.

The description of K. i1l-cisor by Parr (1930) has
all the distinguishing fentures of K. sectatl'ix.
- The description of K. incisor by Fowler (1944),
which was later changed to K. palpebl'osus by
Fowler (1953), also has nIl the distinguishing
features of K. sectatrix, including eye diamet.er.

The description of the specimen identified as
K. lutescens by Cnrvalho (1950) from the Isle of
Trindade, Brnzil, is the same as that found for
K. sectatrix except for the color nnd the number
of scales. I found the color of K. secta.tl'ix to be
variable. Carvalho (1950) listed 98-101 scales,

It count higher thnn thnt given for the holotype
of K. lutescens by Jordan nnd Gilbert (1881) or
for either K. l11.tescens or K. secta.tl'-ix by Jordan
n.nd Evermnnn (1898) [whom Cnrvalho (1950)
used for 'comparisons]. Cil,rvalho (1950) did not,
indicnt.e the location of scnles counted. I have
not exnmined the relationship of the Pitcific
species K. lutesce1l-s with J<. sectatri:l:. _

The r'ecord of K. sectatol' Tortonese (1954) is
of the snme specimen named Pimeleptel'us boscii
val'. sicula by Doderlein (1884) which is placed in
synonymy.

DEVELOPMENT

Dorsal fi1l-.-X (6 specimens) or XI (54 speci
mens)-ll (4 specimens), 12 (100 specimens), or
13 (5 specimens) (table 3). Full complement of
total dorsal rays (spines and soft-rays combined)
is present by 10.4 lUlU. (see fig, 1, 10.5 mm.).
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TABLE 2.-Locations and nates of capture of 99 specimens of Kyphostls incisor

ItDLBG) u.s. Bumau or Comm~..cial Fishcries Biological Laborator}', Brunswick, Ga. (USNM) U.S. National Mnseum; (UFl Uniwrsity or Florida;
tChM) Charlcston Museum.] "

I.ocation Date captured Collection Number of Size (mm.)
specimens

--------------------- --------11---·----------_·- --------

BLIlO, Gill 9, 'J'ongu. of the Ocean _
BLDO, QlmbaI448 _
USNM 116956 _
USNM 111\964 _
USNM 38433, Albalro.. _
BLBO, Gill 5. Officcof Naval Uesearch. _
BI_BG, Gill 7, Std_. _

n~~~ f/{~:9.~~~=:: :::===:::=:====::====::::USNM 111748 .. _
llLllG, Combal 458 . _
TlLBG, Combal 459 • ... _
U~· 591M__ • _
U F Unsorted __ • _
UF 5981. ... • _
UF (nncat.a)oglled) _
BLllO, Gombar 462 _
BLBO, Silrer Bay 447 .. _
BI,llG, Gill 3, Spc. 6 • _
HLBG, Gill 4. Reg. 16 _
BI,BG, C071lba' 336 _
llLBO, Sil.er Bay 2'J7... _
BLHO, COmhaI485 _
BLTlO, Combat 490 _
IlLHG, Sil.er Bal/l620_. _
BLBG, Gill 7, Reg. 17 _
BLBG, Gill 4, Reg. 30 • _
m,BG, Gill 4, Reg. 32 _
BLBG, Gill 4, Reg. 33 . _
BLBG _
IlLBG, Oill a, Reg. 62 _
BLDG, Silllfr Bay 1372 _
ChM 38.210.2 .. _. _
USNM 119766, .·llbalrOBs • _
ChM 36.189.1. _
ChM 3!'l.207.5 _
llLHG, Gil/2, Reg. 63 . _
BLIlO, Gill 3, Rell. 64 • _
ChM 34.aII2.2__ • • _
ChM 34.316.6 _
BLDG, mil 8, ileg.65 • _
BLBO, Gill 7, Reg. 72 _
BLBG, Gill 7, Reg. 71. __ • _
BLBO, Gill 8, Reg. 73 _
BLBO, Sill'fr Bay _
BLllG, Gill 8, Rell.80 _
llLllO, Sil,'rr Bay 2201.. _
USNM 111750, Fish Hawk _
US:\' M 111752 • _

U~~K{ f~~l.' .~t~i:~:':::=:: :=:=:::::::::::::
USNM 85501, AlbalrOBs • • _
USN!\{ 133875, .4IbatrOBs. _
USNM 58932 _

ATLANTIC COAST OF U.S. AND NODTHERN BAHAMAS:
23°411' N., 77°00' W•• Nov. 11-12, 11154 _
24°0-\' N., 79°1fi' W. . July 2t,1957 _
'l'ortugas, Fla _

Do . . _
!IIas.au, Hahamas . Apr. 23, 1886 • _
25°32' N., 76°13' W • . Jan. 28, 1954 _
26°20' N .. 76°47' W. . June 13-14,1954 _
26°2.1' N .. 76°48' W . July 19,195:1.. _
I\Iartello Tower, Key W.'st, Fla July 3, 1919 · _
Cow Key, Key West, FloL. . ._ July 15,1919 _

~~~~: ~:: ~~t~: ~==:::=:::=:::=:===========:=::::::: _~~!~d~::_9_~7_-~~:=====::Palm Beach Inlet, Flo'-_. June 9,1958- _

.TUPi.g'~_~~~~~,_~I~-~~::::::=:=:=::::==:=: =:====:::::::: i~:~u~t
1
i:3~:~======::

])0 • ____ __ __ ____ ])"c. 21-24-, 1958 _
27°14' N.. 79°50' W • July 29,1957 ._
28°35' N., 79°38' W June 10.1958 _
29°00' N., 77°00' W July 17,1953 _
29°00' N., 79°26' W Aug.14,1953 __ • _
29"J[I' N., 80"19' W .__________ ___ ___ Junc I, 1957 _
29°22' N., 80°05' \\. ~ . Nov. 2·1. 1957 _
29°29' N., 80°09' W Allg. 18, 1957 _
29°29' N., 80°10' W ________ Allg. 19, 1957 _
29°3ft' N Of 80°08' W .____________ Jan. 28. 19(j(L.~ _
29°38' N., 79°36' W .Tunc 25,1954 _
30°58' N., 79°3.'1' W Oct. 16, 1953 _
31°00' N., 80°23' W • do _
31°00' N .. 80°46' W • do _
St. Simons Islnnd, Gn._ .• Oct.5,191i5 _
a2°39' N .. 711°41j' W Ang.lO,1953- _
32°40' N., 79°16' W Oct. 24,IY,~9 _
Charleston, ".C. (Pilot shipl • Sept. 18, 1938 _

":i2°4:1' N., 71°51' W. ._._ .Tan. 5,1885 _
Charleston Harbor, S.C Oct. 8. 19a11 _

ft:U:cH~'~~~~-~::::: :::::::::::::::::::::::::::::: !¥J}' ii,l~i~::: :::::::
Magnoli:l Bench, S.C • September 1934 • _

Do. _______ __ __ ________________ __ __ ___ ___ ___ Octnher 1934 _

~:~:~: ~:: ~~~~g: ~=::::::::~:~::::====:==~=:==:=====: f~r;·I~~'I~~~~:::~~:::::a4°M' N., 76°14' W .. •• _do " _
34°00' No. 75°24' W ~ . . __ ~._. Rept. 2fl~ 1954 _
a4°14' N., 76°03 W .. • ._ Sept. 15, 1959 _
34°34' N., 74°55' W Sept. 29. 1954 ._
a4°34' N., 75°40' W July 24,1960 _
Off Cape Lookout, N.C Sept. 2, 1914 _
~'ort· Macon Beach, Ileaufort, N.C July 27, HI1I1. • _
afj0 08' N., 75°22' W . Sopt. 24. 1954 _
a5°12'30" N .. 75°05'00" W Oct.19.1884 _
38°50' N .. 70°07' W•• Sept. 16, 1&86 •• __
40°03'30" N., 67°27'15" W __ .____________________ July 15, 1885. __ . . _
Woods Hole, Mass_. ••• • _

WESTERN NORTH ATLANTIC:Porto Inhuama, Brazil. . • _. _________ May 1935_ __ USNM 100812 _

FIGURE 1.-KyphosU3 sectatrix juvenile, 10.5 mm. (preserved for 7 years).
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1 14. a
1 a3.ll
1 23. a
1 :!l. 2
2 9.1.10.11
1 18.2
3 JR. 7-28. 4
1 3i. !i
1 44. ,~

1 16.2
9 23. 4-al. n
4 39.1-45.5
1 24.8
2 44.2.58. f;
a 23. 1I-4,~. 2
3 1a. 6-16. 4
4 9.8-14,;1
4 a.~. HI8.~

1 25.4
1 14. a
1 18.r.
1 1Y. II
1 34....,
2 14. i. ifi. ~
I 1.~. !i
5 11I.:1-13.2
2 14.5.17.3
I; 29.8-45.2
1 13. Ii
1 as. 2
1 23.5
2 30.8,38.3
J 11I1.5

233.0
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TABLE 3.-Num~e,· of dor!ctl and anal soft-mys on 115
spec/.mens of Kyphosus sectatrix

Number of olorsal so!t-rsys

11 12 13

~.,
9 1

i CO. 9)
------

"
10

" ------
" 4 100 5'0 II C3.5) (86.9) (4.3)

2l ---------
a 12 5

"
C4.3)

Z

NOTE.-Open figures denote numbers; figures in parentheses denote per
~ntages ofspee.imens having respective eombinations of numbers ofsoCt-rays.

The last spine is pointed but still segmented,
indicating near completion of a transition from a
segmented ray to an unsegmented spine. Similar
development has been noted in anal spines of
mullet (Anderson, 1957) and striped bass (Man
sueti, 1958). The transition completes the com
plement of the dorsal spines.

The spines are not inserted in a single mid
dorsal row, but rather alternately to the left and
right of the mid-dorsal line. The interspinous
membrane is nearly mid-dorsal in position, thus
attaching to alternate sides of const;lcutive spines.

At 10.4 mm., all soft-rays n,re unbnl.llched, ex
cept for the ln,st which is divided to its base, all
are segmented and the tips are all fiattened. The
next to last ray is branched by 13.1 mm., and by
15.4 mm., all but the first three soft-rays are
branched (including both elements of the' last).
By 21.5 mm., all but the first soft-ray are branched,
and by 26.4 mm., all soft-rays are britnched.

Anal fin.-III (59 specimens) or IV (1 speci
men)-9 (1 specimen), 11 (109 specimens), or 12
(5 specimens) (table 3). The full complement of
rays is present by 10.4 mm., the soft-rays are
segmented with tips fiattened and the last ray is
branched to its base (see fig. 1, 10.5 mm.) .. In
an 8.7-null. K. incisor the third rny is segmented
and pointed, indicating a transition from seg
mented ray to unsegmented. spine. Although I
have no K. sect.atriJ: thnt small, I expect the transi
tion to occur in this species also. No additional
soft-rays are branched by 13.2 mm. By 15.0 mm.,
the next to last and the anterior element of the
last ray are brnnched (fig. 2), by 15.4 .mm., 10
soft-rays are branched, and by 21.5 mm., all are
branched. The first two spines nrticulitte with
the same bone in the only specimen ha.ving four
anal spines. .

619392 0-62--2

Pectoral fi..n.-17 (8 specimens), 18 (77 speci
mens), or 19 (25 specimens) soft-rn,ys (table 4).
The full complement of rays is present by 10.4
.Bun. (see fig. 1, 10.5 mm.). In n 10.5-mm.
cleared and stained specimen all but the first and
la.st rnys have fin,ttened tips, all but the first and
the last three mys are segmented, H.nd all nre un'
branched. By 15.4 mm., initiilJ branching has
started in eight of the middle rays, and by 26.9
mm., all are segmented, and all but the first two and
the last two are brnnched. By 52mm., the first two
rays and the last ray n.re still unbranched, though
secondil,ry branching has commenced in the 10
middle rays. The last ray is branched by 71.5
nun., but the first two mys rel1ln.in unbranched
to at lenst 260.0 mm., the lnrgest specimen
eXlunined.

Pelvic fin.-I, 5 (53 specimens). Full com
plement of one spine and five soft-rays is present
by 10.4 mill., with all five soft-rnys ~egmented nnd
the middle three brnnched (see fig. 1, 10.5 mill.).
By 13.1 mlll., the remaining soft-rays have itlso
branch~.d.

Caudalfi..n.-9+8 principal rll,ys (50 specimens)
ll,nd 9+9 secondary rays in it fully formed cltlldal
fin. By 10.5 nun., n.ll thc principlll rays are
formed, with tips fiilt,tened (fig. 1), 8+8 second
ary rays are present, and the two secondl1,rv
rnys il.djncent to the principnJ rays in both dorsl~l
and ventral lobes are segmented. By 13.1 nun.,
the principal rays hlwe begun t,o branch, and by .
15.0 nnn. (fig. 2), branching is complete (the
dorsalmost principal ray and ventralmost prin
cipnJ ray do not brn,nch). The complement of
secondary mys is complete (9+9) in a 15.4-mm.

. TA~LE 4.-Nwnber of pectoral fin-rays. on 110 spe£imclls of
~\.Y'phosus sectatrlx and 71 spel'lmens of I\.yphosus
IIlCISOr

[Arranged by species anol area of captnre]

Number of specimens

Spee.ies Area of capture
with pectorsl fin-rays
numbering-

17 18 19 20
------r"""''''' ,m"", '0"'______ 8 69 6 ----- -

Kyphosus
Bermuda snd northern Bahamas 3 16 ------

(inclu'!ing An~iII~s Current and
sectstrix. exeludmg FlorIda Current).

Caribbean Sea.. ___ .. _______ . ______ 4 2 --~---Eastern Atlantic ___________________ I I ----- -

Kyphosus
jAtiantiC coast of United States______ ------ 7 55 5
Northern Bahamas (including An- 3 ------

incisor. tilles Current and exe!uding Flor-
ida Current).BraziL_______ "_____________________ I
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specimen. (The secondary mys were exu,mined in
cleared and st.ained mat.erial only.)

Gill rakers.-Entire first arch, 21 to 27; upper
limb, 5 t.o 8; lower limb, 16 t.o 19; cerat.obrnnchia~

bone, 11 to 14 (tables 5 and 6). The data indicate
n very slight. increase in number of gill rakers with
increu,se in size from 10 t.o 260 nun. The number of
rakers on t.he cerat.obranchinl bone increases
slightly with growth, probnbly the result of
migrat.ion of the first rakers from on, or by,
the upper end of the basibrnnchinl bone. In
mnny specimens one rllker is located virtually
at. the space bet.ween t.he two bones, and oft.en
the last. one or two rakers on t.he ends of the upper
or lower limbs are tubercles.

Scales.-Row above lateral line, 60 to 73;
straight line, 47 to 64 (table 7). By 10.5 mm., the
sides of the body and peduncle have scales, but the
head, belly, and dorsal and anal fin bases are bare.
By 15.4 mm., parts of the head have scales, the
scales extend from t.he dorsal ends of the opercular
flaps, forward to a perpendicular from the ant.erior
edge of the pupil; there are patches of scales
ventral and posterovent.ral t.o the orbit and on
t.he upper part of the operculum; scales 8.'l:tend
onto t.he bases of t.he middle principal rays of the
caudal fin, and a small area forward of the pectorals
and anot.her small area under the proximal part
of the pelvies are naked. By 26.4 mm., scales
cover the bases of all fins and t.he head, except for
the area around and anterior t.o the nost.rils, the
lips, the edge of the orbit, and the preopercular
and opercular margins. Scales extend for about
two-thirds of the lengt.h of the soft dorsal and anal
fin rays by 52 mm., but. extend out. only about
one-t.hird on the pectoral and caudal and one-half
on the separate rays of the pelvics. At 215.0'
mm., the distal third of the pectoral is naked. All

TABLE 5.-Number of gill raker8 on upper and lower limb8
of first arch on 103 8pecimen8 of Kyphosus l"ectatrix
larger than 16 mm. .

Number of lower-limb gill rakers

16 17 IS 19

ii 5 2 I... (1.9) (I. 0)

" -------------..0_
6 3 40 25 I....= (2.9) (3S. S) (24.3) (1.0)"' ..

.0.0 ------------
Ss 7 7 20 3
:E:Z (6.S) (19.4) (2.9)

8- ------------
I

'" S (I. 0)"
NOTE.-Open flgures denote numbers, and figures in parentheses denote

percentages of specimens haVing respective combinations of numbel'S of Illll
rakers.

the fins have scales by 260.0 mm., except the
dorsal and anal spines which have scales only at
the bases and the pelvics which have scales only
along the rays.

Teeth.-Dentition of the 10.5-, 15.4-, and the
36.2-nU11. specimens was determined by clearing
and staining.

A 1O.5-mm. specimen had 10 uneven caniniform
teeth in. a row on each premaxillary, with a few
villiform teeth behind this row, and six uneven
caniniform teeth in a row on each dentary, all in
various degrees of development.

On a 15.4-mm. specimen, there were 15 uneven
caniniform teeth in a row on each premaxillar.y,
five to nine uneven caniniform teeth on each
dentary, with a few villiform teeth behind these
on each jaw, and about two villiform teeth on
each half of the vomer.

A 36.2-mm. specimen had 13 teeth in a row
on ea<,lh premaxillary, of which half were canini
form and half were ineisor, and 12 teeth in a row
on each dentary, also half of which were caniniform
and half incisor. Other teeth were present behind
the rows on the premaxillaries. The vomer and

TABLE 6.-Variation in number of gill raker8 on fir8t arch of Kyphosus sectatrix

[Specimens grouped by size]

Number of specimens with gill rakers on first arch numbering-

Standard length Entire arch Upper limb Lower limb Ceratobranchial bone
--,---,--.--...---,-- --------- ---,...--,...-----;-- -.--,----,...-----;--

6 7 S 16 17 IS 19 II 12 13 14
-----------1---------.- ------ -------------------------

~ ------ ---,-- ----i-'
3 ----2- :::::: _

10 1 I

------ ------ 2 ------ --- .-- 2 ------ -_. ---
----- - ------ ------ 3 ------ ----- - ------ I I
------ .... 7 4 ----- - -_.--- 4 5

4 ------ 1 18 8 I --- --- 13 14
7 ------ 15 16 ------ ---- -- 8 23
7 2 2 6 2 I I 10

12 1 ------ 4 12 2 ------ -.---- 9 8

1
2

10
24
23

5
5

4 _

10
10
5
3

1O.5-15.9"mm.___________________ I I . _
16.0-19.9 mm___________________ I 2 ._
20.0-29.9 mm___________________ I 6
30.0-39.9 mm ~ __ , "_,_ "I 15
40.Q-49.9 mm___________________ 15
50.0-149.9 mm__________________ 2 _
150.0-260.0 llillJ .__ 3
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TABLE 7.-Number of scales alollg straight line 011 104 specimens of Kyphoslis sectatrix and 54 specimens of Kyphosufiincisor
larger than 18 mm.

[A ....anged by species and area of capture]

Number of specimens with scales along straight line numbcring-
Species Area of capture

______________________. 47 48 ~~~~_~ ~~~I~ ~~~~~_ ~ ~~

I
Atlontic coast or United States 1 2 3 7 22 15 19 r, 1 1 _. 1 _
Bermuda and northern Bahamas (including Antilles

Current and excluding Florida Curren!). .__ 1 4 2 2 2 3 1 2

~:~~~al\~~ti(':::::::::::::::::::::::::::::::::::::::::: :::: :::: :::: :::: :::: :::: :::: __ ~ ~_ i :::: __ ~_ :::: :::: :::: --i- :::: ::::

tongue each had about 12 villiform teeth (6 on
each side), and each pterygoid had about six
teeth. The incisor teeth on the jaws had the
horizontal base processes found in the adults.
The rows of teeth were interspaced with both
incisiform and caniniform types.

From about 100 nUll., characteristic adult
teeth are present. There are about 13 to 22
incisiform teeth in a row on each side of each
jaw, with large horizontal basal processes as
described by Jordan and Evermann (1898), Ever
mann and Marsh (1900), and Gunther (1859).
Villiform teeth are' behind these rows. The
patches of villiform teeth on the tongue and
pterygoid are slightly larger than at smaller
sizes, the vomer is still covered with teeth, and
there are also some teeth on the palatines.

Pigme·nfafion.-Unless otherwise noted the pig
ment!ltion described is on specimens preserved
in formalin for 2 t,o 8 yenrs (up to 55 mm.) and in
alcohol for more than 20 years (above 55 mm.).
This species has striped and spotted phases which
Townsend (1929) found the fish could alt.ernate
quickly.. Between 10 and 12 nun., small dark
pigment spots cover most of the body and the
fins, except for the caudal, the region of the first
three dorsal and anal soft-rays, and the distal
parts of the remainder of the soft dorsil.l and anal
fins (fig. 1). There are larger, lighter brownish
spots on the top of the head, upper lip, and before
and behind the eye. Several rows of large dark
spot.s are above the lateral line on some., or t.he.
dark spots may be more dense and uniform on the
body on others. Also, some have faint brownish
bands on the sides below the dorsal';fin~ .

Between 12 and 15 mm., the first three dorsal
and anal soft-rays have pigment spots, except at.
the tips (fig. 2). The intensity of pigment on

the dorsal, annl, and pelvic fins is greater t.llll,n on
the smaller specimens.

Between 15 and 16 mm., the large brownish
spots previously found on the hen,d are n,bsent.
Small brownish spots extend n.long the scale
rows and are most prominent above the lateral
line. SmilU dark dashes are found ulong the
pectoral rays. Dark pigment spots extend further
out on the dorsal and anal soH-rays, ltnd some
spots are found in the middle of t'he ca~dl1.l fin
near the hypural base. . .

Between 18 and 19 nUll., sides are brownish
with light buff-colored pil.tches (fig. 3Aj. The
head is brownish dorsally und buff ventrally.
The entire ventral surfilce bnck to the aIHtl spine
is buff.

Between 20 ilnd 30 mm., the sides nre generally
buff with light brownish ureas with dILrk stripes
along scale rows above the lntern.l line. Usually
the buff spots with brown background are more
distinct than the dark stripes on preserved
specimens (fig. 3B). Nearly all hu,ve pigment
nround the first three dorsal and anal soft-rays.

Between 30 and 75111111., the whole body is dark
with light patches (fig. 30, D, and E), including
the hend, stomach, dorsal nnd anal fins, and the
proximal half of the caudal fin. On specimells
preserved about one yelll" the su,me pnttern is
present, but the brown portion is gray and the
dark parts are darker (fig. 3D).

Between 75 and 260 111m., there are no spots or
light patehes on the sides; brassy stripes follow
along the scale rows of the specimens preserved
for 1110re than 20 years (fig. 3F). One 230-nlln.
specimen from Jamaica, preserved for less than
one year, was slate gray on the sides.

Gray is given as the predominant color of adults
in some accounts (Evermann and Marsh, 1900;
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FlGURI; 2.-Kyphos'Us sectatrix juvenile, 15.0 mm. (preserved for 7 years).

FIGUHJoJ 3.-J(lIPhoslll; sectatrix; A, juvcnilc, J8.7 n1ln. (prcscnpc! for :3 yean,); 13, juvcliilc, 28.5 mill. (prcsl'I"vcd [or 7
years); C, juvcnile, 33.3 mm. (preserved for 6 ye:u-s)i D, juvenile, 52.0 mm. (preserved for 1 year); E, j1l"cnilc, 71.5
mIn. (preserved for 22 years); F, adult, 260.0 mIn. (preserved for over 25 years).
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ltnd Truitt, BeIUl, llnd Fowler, 1929); Longlcy
Itnd Hildebrand (1941) do not, ment,ion gray in
t,heir descript,ion 01' this species.

DISTRIBUTION ALONG THE ATLANTIC COAST OF
THE UNITED STATES AND THE NORTHERN
BAHAMAS

Kyph08lt8 8ectatrix. has previously been reported from the
following specific localities in this area: Tortugas, Fla., by
Jordan und Thompson (HI05), and Longley t\nd Hilde
brand (1941); Key West, Fla., by Jotdan (1884), Jordan
a!ld Fesler (1893), Evermann and Kendall (1900), and
Fowler (1929; 1945); Card Sound opposite Key Largo,
Fla., by Fowler (1945); Andros Island, Bahamas, by Rosen
(1911); Fish Market at Nassau, Bahamas by Lee (1889);
West Palm Beach, Fla., by Fowler (1929); Palm Beach,
Fla., by Fowler (1915); East Coast of Fla., by Goode
(1879); 31°13' N. Lat., 74° W. Long., by Bean (1905);
Charleston (pilot ship) and Magnolh\ Beach, S.C., by
Fowler (1945); South Cttl"olina, by Lacepede (1803);
Beaufort Harbor, N.C., by Jordan and Gilbert (1879);
Beaufort and Cape Lookout, N.C., by Smith (1907);
Fisherman's Island, Va., by Hildebrand and Schroeder
(1928); Worcester Co., Md., by Truitt, Bean, and Fowler
(1929); Atlantic City, N.J., by Fowler (1952); Gravesend
Bay, N.Y., by Bean (1897; 1903); Orient, N.Y., by Nichols
and Breder (1927); Newport, R.I., by Kendall (1908)
and Fowler (1917); and Woods Hole, Mass., by Baird
(873) and Smith (1898).

Some of these recOJ'ds may be 01' Kyphos1ts
indsol' since my study revellle,d that seveI'llI ot,hers
identified ItS K. sectatr.ix were Itctually K. incisol'.

'Figure 4 shows the location of cltpture of
specimens ~xamined from collections of cruises
of the Theodore N. Gill, Oombat, and Sil-vet'
Bay; University of Florida specimen, Jupiter
Inlet, Fla. j Charleston Museum specimens from
Charleston Iwd Magnolia Beach, S.C. j and U.S.
National Museum specimens from the Bahamas,
Angel Fish Creek, Fla., Broad Creek, FIll., llnd
Beaufort" N.C.

Specimens of K. .sectatl'ix tltken from the fol
lowing locations 1l10ng the Atlantic coast of the
Unit,ed Stlttes are not shown in figure 4: Dry
Tortugl1s, Fltt., east of DeliLwllre (38°25' N.,
72°40' W.) nnd Woods Hole, Ml1ss.

Except for some specimens from the Bn,}uulllls
Itl1(l Tortugas, all tl1ken from the locations indi
cated (fig. 4) were juveniles, and most of these
were taken un9.er' pntches of Sarf/as.s'u:m.

There is probably It northwl1rd drift in t,he Gulf
Stream and Antilles Current of ml1ny of the
developing young from ltdult populAtions in south
Florida, the Bahamas, and the W el:l~ Imliel:l.

Most of the BahllJllIt, BcrJlludll, ILnd Antilles
Current specimens 1 eXILmined hltd higher sCl11e
Itnd pectoml my counts thlln the south Floridu
ndults ltnd most of the juveniles from other !trel1S
(tables 4 lwd 7). Most, of the drifting juveniles
enught north of sout,h Florida nnd t,he BnhlUllitS
were probnbly from south Floridlt or nnother
locil,tion not snmpled. Since the specimens from
the Clwibbean Sen also Imd higher scale counts,
t.hough not ns distinct, it is doubtful t,hnt nHtny
01' t,he more northern juveniles Clune from there
either. The specimen I'rom Turks Islnnd, de
scribed by Pltrr (1930) hltd It high sCltle count, ItS
did the specimens I examined from the northern
Bnhltmlts.

The htrgest, specimen from north of the Bnhnmas
which J e:mmined (133.0 mm., from Woods Hole,
Mass.) npproltches the size of the hU'gest reportell
I'rom the snme region, ltbout 6 inches (or ltbou!,
150 mill.) by Smit,h (1898) nt Woods Hole, Mnss.
There is no evidence t.hnt fully grown udult.s
inhnbit the Atll1ntic COltst of the Unit,ed States
north of the Bahmnn Islands.

Table 8 shows the surfnce tempemtures lLnd
salinities of the open wat,ers Itlong the Atlantic
const 01' the United Stl1t,cs and the northern
Bahanms at locations from which sevel'l11 juveniles
were t,aken. Unfort.unat.ely, these dltt.n nre not

·tl,vnilnble for the specimens cnptured nlong t.Iw
shoreline of the U.S. coast. Therefore, the indi
Citted l'l1nges of temperltture, 23.61 ° C. t.o 29.02°
C" Itnd snlinit,y, 35.39 0/00 t.o 36.53 %0, probltbly
do not represent the ranges of t.olemnce for this

TABLE 8.-Surface tempemture8 and 8alhlitie8 fOl' Ume8 Ilnd
location8 of capture of 17 .~pecim.e1l8 of KyphoslIs
sectatrix

[Data taken from the Theodore N. Gill crnise reports and unpublished station
lists of the .<iiloer Bay; specimens arranged individually hy size]

Size Temper- Salinity Latitude and
mm. ature 0/00 Date Longitude

°C.
------
10.5______ 28.41 36.27 Jan. 28. 1954._. ______ 25°32' N .• 76°13' W.
10.5______ 28. 41 36.27 Oct. 8.1953__________ 24°28' N., 77°28' W.
10.5. _____ 28.41 36.27

____ .do_______________ 24°28' N .. 77"28' W.
11.3______ 28.16 36.12 Sept. 29, 1!1li4. _______ 34°34' N., 74°55' W.
11.3______ 26.79 36.06 Apr.27,1954 _____ •__ 29°00' N .• 79°48' W.
12.0______ 24.30 36.53 Jan. 24.1954 _____ . ___ 26°20' N., 76°43' W.
12.7______ 26.59 36.31 Sept. 28.1954________ 33°44' N .• 76°56' W.
13.L. ____ 27.80 35.39 Oct. 14. !l154_________ 2\1°00' N .• 79°48' W.
13.2______ 28.16 36.12 Sept. 29. 1954________ 34°34' N., 74°55' W.
15.0______ 28. 07 35.91 Oct. 12, 1953_________ 27°37' N., 79°40' W.
18.4______ 28.08 35.94 Oct. 14. 1953_______ ._ 29°36' N .• 79°58' W.
26.4______ 24.20 36.52 ,J'll\. 23, 1954_________ 26°21' N., 76°44' W.
26.8______ 26.44 36.22 Oct. 26. 1953_________ 32"18' N., 77°29' W.
28.5______ 26.40 36.29 Oct. 24-25. 1953______ 31°28' N., 78°42' W.
33.3______ 29.02 36.07 Sept. 13, 1954________ 29°40' N., 80°00' W.
34.7______ 27.75 36.47 June 13, 1954 ________ 26°23' N., 76°46' W.
62.0______ 23.61 Oct. 26, 1959_________ 32°U~' N .• 79°14' W.
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FIGURE 4.-Locations -of capture of Kyphosus sectatrix along the southeastern Atlantic coast of the United
States and the northern Bahamas. Triangles denote capture along shoreline, and dots denote capture in open water.
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species but may represent the optimum rll,nges for
developing juveniles. Bean (1897) reported this
species to be hardy in the Itquarium but unable t,o
endure winter temperature.

At Woods Hole, Mass., in April, the month
Smith (1898) reported this species, the highest
daily surface water temperature taken over ltn
ll-year" period was 11.67° C. (U.S. Department
of Commerce, 1955). At Montauk, N.Y., about
25 miles from Orient where Nichols and Breder
(1927) reported this species taken on November
2, 1915, the highest November surface water

tempernture recorded during 8 years of sampling
was 15.55° C. These records indicttte It tolerance
of these low temperatures for at least It short
period. The scarcity of this species in fish col
lections made north of Cape Hatteras suggests
K. sectatl'ix cannot endure low temperatures.

Size frequency data for small specimens show
that specimens under 20 nun. were taken during
several parts of the year (fig. 5). This possibly
would indicate that spawning occurs over It wide
period of time during the year, which is common
Itmong lllltny fishes in tropical and semitropical
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FIGURE 5.-Size distribution, by months, of 90 specimens of Kypho8u8 8ectatrix taken along the Atlantic coast of the
United States and the northern Bahamas. X's denote specimens having only month and year recorded in date of
capture, and circles denote specimens captured In the northern Bahamas (including Antilles Current and excluding
Florida Current).
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waters. The sampling effort WIlS not uniform
throughout t,he seasons, t,herefore, mnny locitlities
were not snmpled during cert,ain months.

Most of my specimens from the Bahnllllls and
Antilles Oun-ent probably came from fnIl and
winter spawning, and most from nlong the rest of
the Atlantic coast of the Unit,ed Stntes probitbly
came from spring and summer spawning.

KYPHOSUS INCISOR (CUVIER)

Pimelepterus incisor Cuvier in Cuvier and Valenciennes,
1831: p. 266 (Brazil).

Pimelepterus flalJo-lineatus Poey, 1866: p. 319 (Havana).

The nomenclature of Kyphosus incisor, like K.
sectatrix, hils been decisive since Jordan and Gilbert
(1883) brought widespread itttention to the correct
generic name, Kyphosus [Lacepede (1802) for
Kyphosus bigibbus]. The ituthority given for K.
incisor has varied among Ouvier and Valenciennes,
Ouvier, and Parkinson. In his description Ouvier
(Ouvier and Valenciennes, 1831) gnve credit to
Pll.rkinson for hl1ving sketched nnd named this
species Ghaetodon incisor; however, he did not cite
a previous pitper.

The genus and species Selehna aurata Bowdich
(1825) is listed in' doubtful synonymy to K. incisor.
by Jordnn, Evermann, ll.nd Clark (1930). The
descript.ion by Bowdich (18~5) for Seleima a'Ui'ata
is without doubt not n description of Ky'phorsl1.S.

DEVELOPMENT

DOl'salfin.-IX (1 specimen), X (3 specimens), .
XI (61 specimens), or XII (1 specimen)-13 (33
specimens), 14 (65 specimens), or 15 (1 specimen)

(table 9). Full complement of totd dorsnl mys
(spines itnd soft-ritys combined) is present, by 8.5
mm. itnd the soft-mys nre nIl segmented and un
bmnched except for the lllst, which is divided to
its bitse (fig. 6). Some specimens from 8.5 to 10.2
mm. long hnve the lnst spine pointed, but seg
mented, indicating nellr completion of the trnllsi
tion from segmented my to unsegmented spine
noted nlso in K. sectatl'ix. By 17.2 mm., the next
to last ray hns branched, and by 17.5 mm., all
but the first two soft-ritys and the posterior ele
ment of t,he lnst have bmnched. By 19.0 nUll.,
only the first soft-ray remains unbranched; all have
britnched by 25.8 nun.

In this species the spines are inserted alternately
to the left and right of the mid-dorsal line as in K.
sectatrix. Two spines articulat,e to the Stlme bone
in the fin of the single specimen with 12 spines.

Anal fin.-III (66 specimens)-12 (17 speci
mens) or 13 (82 spec.imens) (table 9). The full
complement of total anal rays (spines and soft.
.rnys combined) is present by 8.5 mm. (fig. 6).
One at 8.7 mlU. hits the third ray pointed but still
segmented, indicating a transition fl"Om segment,ed
ray to unsegmented spine ns in the dorsal fin.
From 8.5 to 17.2 mm., the soft-rays are all seg
mented and unbranched except for the lnst which
is divided t,o its base. By 17.5 mm., nIl but the
first t~'o soft-rays and the posterior element of the
last my have branched. By 19.0 mm., only the
first renlllins unbranched and it is brnnched by
21.7 mill.

Pectoral.fin.-18 (7 specimens), 19 (58 speci
mens), or 20 (6 specimens) soft-mys (table 4). The

FIGURE 6.-KyphQsus incisor juvenile, 8.5 mm. (preserved for 2 years).
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NOTE.-Open figures uenote numb",.s; figures in par"nthescs denote
percentages or specimens having resl)ective combinations or numbel'S or
soft-,.ays.

TABLE 9.-Number of dorsal a-nd anal soft-rays on 9.9 speci
mens of Kyphoslis incisor

Numbel·or
dorsal sort-rays

13 14 15

full complement of pectoral rays is present by 8.5
mm. The 2nd through 9th rays hl1.ve fhtttened
tips, and the 10th to the last have stout tapering
tips (fig. 6). By about 10 mm., the 2nd through
the last ray have flattened tips, and the 2nd
through the 13th rays are segmented (fig. 7). At
15.8 mm., all rays are still unbranched, all but the
first and last are segmented, and all but the first
two and last one have flattened tips. By28.4mm.,
all the rays are seg~llented (one segment appearing
in the first) and all but the first two and the last
one are branched. At 50 nUll., there has been no
further branching. The last ray is branched by

.,
o~ 12.. ':'
"'-si
::s;; 13
Z!ij

12 5
(12.1) (5.0) ----------

---------
21 60 1

(21.2) (60.6) (I. 0)

58 mm., but the first two rays remain unbranched
to 252 mm., the largest specimen examined.

Pelvic .fin.-I, 5 (54 specimens). The full com
plement of pelvic rays is present by 8.5 mm. (fig.
6). All soft-rays are segmented but unbrll.nched
from 8.5 to 9.8 nun. (figs. 6 and 7). By 10 mm.,
the middle ray l~as branched, and by 13.6 mm., all
soft-rays have branched.

Ga1tda.l tin.-9+8 principltl mys (53 specimens)
ltnd 10+9 secondary rays in it fully formed caudal
fin (the secondary ritys were examined in clenred
and stnined specimens only). By 8.5 mm., all of
the principal mys lllwe formed, are segmented,
and have flattened tips (fig. 6). A 10-mm. speci
men had 9+8 secondary mys; the first on each
lobe was itn imbedded rudiment. By 11.4 mm.,
the secondary ray nearest the principals on the
dorsltl lobe is segmented. By 12.1 mm., the
second ray from the principal rays on the ventral
lobe is segmented. By 13.2 mm., the middle
principal rays are just beginning to branch, and
by 14.7 HUll., the 12 middle principal rays have
branched (fig. 8). A 15.8-mm., specimen had
10+8 secondary rays. By 16.1 mm., branching

FIGURE 7.-Kyphoslls incisor juvenile, 9.8 mm. (preserved for 7 years).

619392 0-62--3
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NOTE.-Open figu"es denote the numbers. and flgm-es in parentheses,
the pereentages of spedmens having respective comhinations of nmn
hers of gi II rakcrs.

T ABI,E IO.-Number of gill rakers 011 upper and lower limbs
of first arch on 63 specimens of Kyphosus incisor larger
than 16 1/1111.

On a 28.4-mm. specimen, each premaxillary had
10 or 12 teeth in a row, half were caniniform and
half were incisiform; and each dentary had 11 or
12 caniniform t.eeth in a row, wit.h ot.her t.eeth
behind these rows on each jaw. The vomer had
about. 12 villiform t.eet.h, each of 2 parallel pat.ches
on t.he posterior surface of the tongue had 6 villi
form teeth, and the pterygoid had 2 villiform
teeth in a tiny patch on the posterior surface.

From about 100 mm., the teeth resembled those
of adult K. sectatl'ix.

Pigmentat·ion.-By 8.5 mm., the smallest, speci
men examined, there nre blotches of brownish-grny
pigment. with large blackish spot.s in t.he bll(;k
ground and small black spots on t.he scnles (fig. 6).
The brownish-gmy pigment ext.ei1(ls over most of
the spines nnd Pl1l'tS of the soft-dorsll.l nnd nnal
fins, but not over the nrea, n,round the first three
sof't.-l'l1Ys of elwh fin. It n.Iso extends to the middle
of the pelvic fins, with n. few small bhwk spot.s on
these fins. On specimens about, t.he Sllme size,
but preserved more t.lllln five yenrs, the dllrk spot.s
lwe dist.inct with no gmy-brown pigment covering.
The pectomls have some dnrk spots and stripes

23

1
(I. 6)

4
16.3)

4
(6. a)

1
(I. Ii)

Number of
10wel'-lImb gill rakers

20 21 22

4
(6.3)

19

Ii 6
(9.5) (9.5)

4 21 II 1
(6. a) (3a. a) (17.51 (I. 6)

8

9

is complet.e (t.he principal ray nearest. the second
aries on each lobe does not bm,nch). By 19.2mm.,
the two secondary rays adjacent to the principal
rays, in both dorsal and vent.ral lobes, are seg
mented. A 28.4-mm. specimen had 10+9 second
nry rays. ,

Gill rakers.-Ent.ire first arch, 22 t.o 31.; upper
limb, 5 to 9; lower limb, 17 to 23; cerntobranchial
bone, 13 to 15 (t.ables 10 and 11). The counts in
dicnt.e a st.eady slow increase in number of gill
rakers from 10 t.o 50 mm. wit.h no increase beyond
50mm.

Since t.his increase occurs in both limbs, t.he
increase for t.he entire arch is more pronounced.
The cerat,obranchial-bone count., while showing
t.he sume t.rend, shows t.he lenst change; t.he change
is probably the re-sult, of migrat.ion of t.he li\.st.
raker, as in K. sectatrix.

Scale-s.-Row above lateral line, 63 to 73;
straight line, 54 t.o 62 (t.able 7). By 8.5 nUll., the
sides are covered with scales from t.he pect.oral
base to the caudal peduncle and from just above
the lat.el'alline t.o t.he ventral edge of the pectoral
base, with the same proport.ionate width back to t.he
peduncle.

From 10 to 252 nUll., the development of scales
parallels that of K. sectatl'ix.

Teeth.-Dent.it.ion of t.he 10.0-, 15.8-, ll.nd 28.4
mm. specimens was determined by clearing and
staining.

On a 1O.O-mm. specimen, only premaxillary and
dentary teeth were present; 't.here were about 10
~aniniform teeth in a row on each premaxillary
and four on each dent.ary, all in various st.ages of
development.

On a 15.8-mm. specimen, each premaxillary had
11 or 12 uneven caniniform teeth in a row, and
each dentary had 4 or 5.

TABLE n.-Variation in number of gill 'rakers on first a,rch of Kyphoslls incisor

[Specimens grouped by size)

Number of specimens with gill rakers on first al'ch numl:ering-

Standard length Entire arch Uppel' lim), Lower limb
Cerato

branchial
bone

-,--,-----.------,-----,-,--..-----.----.--1:- ,-.---.-----.--1---,----,------------
22 23 24 25 26 27 28 29 30 31 5 t\

-----------1---------- -- -- -- -- - - - - - -- - -- - -- -- - -- - ---
11.5-15.9 mm______________________________ 1 1 1 1 2 2 1 1
16.0-19.9 mm_____________________________ 3 2 1 1 c__ 5 2 3
20.0-29.9 mm ,_____________ 3 5 10 5 2 ,__ 7 15 3 4
30.0-39.9 mm_____________________________ 3 - 6 4 2 1 14 2 3
40.0-49.9mm 4 2 5 1 _
50.0-149.9 mm____________________________ 1 1 2 1 3 _
150.0-252.0 mm ---- ---- ---- ---- ---- ---- 2 ---- 3 1 ---- ---- ---- 4 1 ---- ---- ----

____ 2 2
3 1 4

15 Ii 8
.~611165 2 4
1 1 2 _
2 2 1 _

Iii
\I
3
4
5
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pa,ndlel and adjacenL to Lhe rays. Thl' spoLs are
present on the spinous-dorsal and anll.1 fins and
around the bases of the dorsnl sofL-ra,ys. On the
sidos there I1.re lllnny pigment spoLs I'Ilnging from
brown Lo bhwk. l\i[ost of Lhe largcr spots have
nHlIlY narrow ra.vs of pigillent l'lldinting ouL from
cach spot. The largesL spoLs Occur on Lho upper
lwl[' of the side. The llrelL over Lhe gut cavity hns
spots In.rger tlw n Lhose on Lhe res I, of the lower half
of the sido, buL slllltHer LhlUl those above. A
straight line of' bhtek dnshes under the sUI'f'ace lies
on the middle of the side, ILl, a.nd just forward of
Lhe caudal peduncle; they rU'e Illore visible on
specimens preserved for an exLl'nd od period of ti me
(see fig. 7, 9.8 lllm.).

By ltbout 10 llllll., Lhe blotched gmy pigment
has bccomc III are disLincL on the I'rcsher specimens,
however, the arC1LS of' pigment IU'e about Lhe sallle.
The specimens, at this size" prcserved Jar lLll ex-

B

Lell,lcd Lime hnvc slightly smaller dark spots than
cia the smaller fish (fig. 7).

On fresh specimens from a bouL 11 La slightly
longer than 13 11111l., the gnLy pigment is more
uniform (fig. 9A), which mIt)' bo due Lo alLernating
color paLLems like those found in E. sectatI'1:r:
(Townsend, ] 929). Tho pigllll'nL on the dorsnl,
a nld, and pelvic fins is much dlukor Lha,n all mosL
other pmts. 1'hore sLill is no pigment on the
clwelal fin and liLLie on Lhe pectorn.ls. The pig
ment on the sof't dorsnlrnnges from llone Lo some
nround the first threo soft-mys. The preserved
specimens of Lhis size 11.1'0 similar Lo the f'rcsh
except Lhat Lhe gray is now brown. In the more
1'rLded cond it,ion, the da,rk spots are moro pro
llOuncoci Lhrul in Lhe fresh condition, buL noL so
disLincL as in Lile slllaller faded fish.

By about 15 nlill., sOllle specimens hlwe pigmenL
spoLs extending beyond the middle of the caudal

FlGunl~ fJ.-Kyphos'lis l:ncisor; A, juveuile, 1;{.2 111111. (prc~erved fur :'lmont.hs): ti, juvcnilc, 17.G mill. (prescrved for 2 years);
C, juvenile, 21.2 mIn. (prl'scrved for!) mOllt.hs); D, juvenile, 33.G 111 Ill. (prl'sen'ed for :l ycars); E, jU\'cnile, 5·,1,5 nlln.
(preserved for 7 years); F, adult, 252.0 Illlll. (prescrved for 74 ~'cars).
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base (fig. 8). The fresher specimens show lnrge
patches of buff on brownish sides. Pigment spots
extend further out on the soft dorsal and IUlal and
cover most of the pectorals. In most fish t,hrough
this size the first, three soft-rltys genemlly lack
pigment.

From about 17 to 21 mm., the pigment covers
more than half of the soft dorsll.l and nnal fins.
Extensive pigment over the ltllterior portions of
these fins is more common than on the smnller
specimens. There nre light nnd dark strell.ks
nlong the scde rows, nnd the plttterns vary from
light patches on dnrk background to II. uniform
slate gray, with the pigment on all but the pectoml
fin being much da.rker (fig. 9B). By 21.2 mm.,
the pigment extends ncross the entire base of the
caudal (fig. 9C).

From about 22 to 30 nun., there is a fine stippling
of dark spots over most of the Citudal and pectoml
and the last two or three mys of the dorsal and
aual. The stippling of t,he anterior third of the
caudnl is dense.

By 33.6 11Ull., the stippling on the fins is more
dense (fig. 9D), even on very faded specimens.
A darker band of pigment with black spots is
becoming evident along the outer row of sCllles on
the dorsal, anal, and caudal fins.

By 54.5 lllm., the black band at thA out,I,,," row
of scales on the dorsal and anal fins has become
more distinct (fig. 9E), and the dark spots on the
sides of the fish are no longer appllrent.

The larger specimens examined were old nnd
had a uniform brassy appearnnce on the sides,
with buff-tan on the underside (fig. 9F), The
darker and lighter bands along tIle scnle rows nl;!'.
apparent, nnd the fins have a more uniform dark
buff color.

DISTRIBUTION ALONG ATLANTIC COAST OF THE
UNITED STATES AND NORTHERN BAHAMAS

KYIJhos1t8 incisor has previously been reported
from the following specific localities in this area:
Tortugas, Fla., by Jordan nnd Thompson (1905)
and Longley and Hildebrand (1941); and· Nll,n
tucket, Mnss., by Nichols nnd BredeI' (1927)
who said, "the identificntion is open to question."
The most northerly definite record of K. incisor,
from off Cape Hatteras, N. C., is in the preliminary
identification of the Theodore N. Gill cruise collec
tion of specimens (Anderson and Gehringer,
1959b).

Figure 10 shows the loeation of enpture of
specimens examined from the collections of the
Gill, Combed, and Silver Bay, nnd from St. Siillons
Islnnd, Gn.; University of Floridn speeimens from
Pll.lm Bench ltnd Jupiter Inlets, Flit.; Charleston
Museum specimens from Charleston and Magnolia
Beach, S.C.; ltnd USNM specimens from Key
West, FIn., Nnssau, Bllhil.mnS, Benufort, N.C., llnd
Cllpes Lookout nnd Hltttems, N.C.

Specimens of K. incisor taken from the following
locations nlong the Atlantie const of the United
States nre not shown in figure 10: Tortugas, Fla.;
east of Delaware (38°50' N., 70°07' W.); enst of
New Jersey (40°03' N., 67°27'W.); and Woods
Hole, Mass. Aside from the Woods Hole speci
men (101.5 nun.), all from north of Nassau were
less than 60 m1l1.; the only specimens longer than
150 nUll. were from Nassau nnd the Tortugns.

These dltta give the following new inshore
records for K. incisor: Key West, Fla.; Jupiter
Inlet, Fhl.; Palm Beach, Fla.; Nassau, Bltllltmns;
St. Simons Island, Gn.; Chltrleston, S.C.;
Magnolin Belwh, S.C,; Benufort, N.C.; lUld Woods
Hole, MltS8.; and new records fa,r offshore east of
Delawa,re ltlld New Jersey. All speeimens
cnptured on cruises of the Combat and SUller Bay
nre from new locations. All of the Cllltrieston
Museum speeimcns from Cha,deston and Mllg'nolill
Beaeh, S.C., were identified as K. sectatrix by
Fowler (1945), however, some are K. incisor.

Most juveniles were tll.kell under patehes of
Sargassum, often along with K. secta.trix. The
locations indicated in figure 10 suggest, even more
distinetly, n northwnrd drift in the Gulf Stream
ll.ll(l Antilles Current thnn did the loentions for
K. sectatl'ix, espeeially off North Cllrolinn.

Tll.ble 12 shows the surface tempera.tures nnd
sll.1inities of the wllters from whieh several juveniles
were tnken. The extremes recorded were similar
to those recorded for K. sectatrix, except for the
lower extreme of sll.linity from n shoreline 10ciltion
(27.85 %0 at St. Simons Island, Gn.). The month
of enpture was not reported for the speeimen
from Woods Hole, Mass., but the highest surface
tempemture recorded there was 25.00° C. (U.S.
Department of Commerce, 1955).

Size frequency dl1tol1 for sn1l111 speeimens indiel1te
that spawning oecurs during much of the year
(fig. 11) as in K. sectatl'ix. All of the specimens less
thl1n 20 mm. were captured from .May thrQugh
December, suggesting that the spawning activity
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I Taken 10 meters below the surface.

---------1--,------1-------

BODY PROPORTIONS OF KYPHOSUS
SECTATRIX AND KYPHOSUS INCISOR

is greatest during the spring and summer. It
appears that the growth rate for juveniles ml1,y
be ll,S 10w.l1s 10 mm. per month; however, my data
were insufficient to establish the rate.

50-60 nun. constant but slightly lower than
initially (fig. 13) .

Head length expressed as percentage of standard
length ranged 31.7-38.8 percent from 8.5 to 30mm.,
31.3-36.7 percent from 30 to 50 mm., 31.3-34:5 per
cent from 50 to 100 mm.,aild 25.5-32.0 percent from
100 to 260 mm. (table 13).

Body depth at pel-me fin.-The relation of body
depth at pelvic fin to stll,ndard length shows 11
nearly constnt rate of increase through all sizes
(fig. 14).

Body depth l1t pelvic fin expressed as percentage
of standard length ranged 31.8-40.7 percent from
8.5 to 15111111.,34.8-44.0 percent fr011115 to 30 m111.,
and 38.4-47.7 percent fr0111 30 to 260 111111. (table
13).

Snout to dorsal fin.-The relation of distance
from snout to dorsal fin to standard length
indicates a constant rate of increase through all
sizes (fig. 15).

Distance fr0111 snout to dorsal fin expressed I1S
percentage of standllrd length ranged 42.8-50.6
percent fr0111 8.5 to 30 111111. and 38.8-47.5 percent,
from 30 to 260 mm. (table 13).

Snout to anal.fin.-The relation of distance from
snout to anal fin to standard length indicates a
uniform rate of increase through all sizes (fig. 16).

Distance from snout to anal fin expressed as
percentage of standard length ranged 60.8-68.4
percent from 8.5 to 20 mm. and 58.0-68.8 percent,
from 20 to 260 mm. (table 13).

Snout to pectoral fin.-The relation of distance
fr0111 snout to pectoral fin to standard length
shows an inflection in rate of increase at about
50-60 mm., with the rate beyond 50-60 mm.
constant but lower than the initial rate (fig. 17).

Distance from snout to pectoral fin expressed
as percentage of standard length ranged 31.3-40.0
percent from 8.5 to 20 mm., 28.7-36.8 percent
from 20 to 60 l1lm., 26.6-31.2 percent from 60 to
140 mm., and 24.5-28.7 percent from 140 to 260
mm. (table 13).

Snout to pelvic fin.-The relation of distance
from snout to pelvic fin to standard length shows
a very gradual reduction in rate of increase from
the smallest size to about 50-60 mm., after which
the rate of increase appearS constant and less than
initially (fig. 18).

Distance from snout to pelvic fin expressed as
percentage of standard length ranged 39.3-48.4

Latitude and
longitude

Date

27.94 36.04 Oct. 14. 1953 29"00' N.,79°26' W.
28. M 35.96 June 15, 19M 29°38' N., 79°36' W.
27.62 35.84 Aug. 11, 1953________ 33°29' N., 76°40' W.
28. M 35.96 June 25, 19M 29°38' N., 79°36' W.
28.89 July 24,19611.. 34°34' N., 75°40' W.
28.89 do. __.____________ Do.
28.89 do __ .____________ Do.
27.62 35.84 Aug. 11. 1953 33°29' N., 76°40' W.
27.00 36.24 July 17,1953 29°00' N., 77000' W.
28.89 • July 24,1960 34°34' N .. 75°40' W.
28.89 • do_______________ Do.
25. 98' 35.68 Sept. 24, 19M 35°08' N., 75°22' W.
25.04 36.36 May 8, 1953 33°15' N., 76°23' W.
25.04 36.36 .do_______________ Do.
27.62 35.84 Aug. 11, 1953 32°29' N., 76°40' W.
26. 59 36.31 Sept. 28, 19M 33°44' N., 76°56' W.
27.62 35.84 Aug. 11, 1953________ 33°29' N., 76°40' W.
28.12 36.22 July 19,1953 26°23' N., 76°48' W.
28.16 36.12 Sept. 29. 19M 34°34' N., 74°55' W.
28.81 36.02 Aug. 10,1953. 32°39' N., 76°46' W.
25.04 36.36 May 8,1953. 33°15' N., 76°23' W.
24.91 36.00 Oct. 16, 1953. 31°00' N., 80°23' W.
27.51 36.55 June 13-14, 19M 26°20' N., 76°47' W.

127.85 136.15 Oct. 16, 1953 30°58' N., 79°38' W.
28.18 32.26 July 10, 19M -33°50' N., 75°59' W.
27.88 36.53 do __ . 34°0t' N., 76°14' W.
23.89 Jan. 28, 1960 29°36' N., 80"08' W.
23,89 _._. .Oct. 24,1959 32°40' N., 79°16' W.
24.91 36.00 Oct. 16, 1953 • __ •__ 31000' N., 80°23' W.
23.89 Oct. 24, 1959 •• 32°40' N., 79°16' W.
23.89 do_______________ Do.
23,89 do_______________ Do.
23.89 do .__________ Do.
23.89 do_______________ Do.
24.91 36.00 Oct. 16, 1953 31°00' N., 80°23' W.
23.89 Oct. 24, 1959 • 32°40' N., 79°16' W.
23.89 do_______________ Do.
23.89 do_______________ Do.
28.09 36.17 Sept. 9, 19M 34009' N .. 75°24' W.
24.25 35.37 Oct. 16, 1953 31°00' N., 80°46' W.
26.11 27.85 Oct. 5, 1955__ . St. Simons Island,

I I Ga.

Size 'remper- Salinity
mm. o.ture °C. 0100

Eye diameter.-The relation of eye diameter to
standard length indicates a very gradual decrease
in rate of increase during growth, with no distinct
inflections (fig. 12).

Eye diameter expressed as percentage of
standard length ra'nged 11.2-16.5 percent from
8.5 to 30 mm., 10.4-13.4 percent from 30 to 60 mm.,
8.3-12.0 percent from 60 to 150 mm., and 6.9-10.2
percent from i50 to 260 mm. (table 13).

Head length.-The relation of head length to
standard length indicates a nearly constant rate
of increase to about 50-60 mm. An inflection
occurs at this size, with the rate of increase beyond

TABLE 12.-Surface temperatures and salinities for times
and locat·ions of captttre of 41 specimens of Kyphosus

. incisor

(Data from the Theodore N. Gill cruise reports, unpublished lists o[ the
SilBer Rau~ and seining records o[ the Bureau o[ Commercial Fisheries
Biological Laboratory, Brunswick, Oa., specimens arranged by size] .

8.7 _
9.1- _
9.8 _
10.0 _
10.3 _
11.4 _
11.9 _
12.1- _
12.7 _
13.1- _
13.2 _
13.5 _
13.6 _
13.7 _
14.2 _
14.3 _
14.3 _
14.7 _
15.5 _
16.2 •
16.4 _
16.7 _
17.2 _
18.2 _
18.6 _
19.0 _
21.2 _
23.4 _
24.7 _
25.4 _
25.8 _
26.3 _
27.5 _
27.7 _
28.4 _
28.6 _
29.6 _
31.0 _
34.5 _
37.5 _
44.5_. _
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FIGURE 11.-Size distribution, by months, of 92 specimens of Kyphosus -incisor taken along Ole Atlantic coast. of the
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FIGURE 13.-Relation of head length to standard length on 115 specimens of Kyphosus s6ctatrix and 99 specimens of
Kyphostts incisor. Dots denote K. sectatrix, X's denote K. incisor, and circles denote capture beyond the Atlantic
coast of the United States and the northern Bahll.lIllil:!.
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FIGURE H.-Relation of body depth at pelvic fin to standard length on 115 specimens of Kyphos1ts sectatrix and 99 speci
mens of Kyphos1ts incisor. Dots denote K. sectatrix., X's denote K. incisor, and circles denote capture beyond the
Atlantic coast of the United States and the northern Bahamas.
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FIGURE I5.-Relation of distance snout-to-dorsal fin to standard length on 115 specimens of Kyphos'ltS sectatrix and 97
specimens of Kyphos1ts incisor. Dots denote K. st-ctatrix, X's denote K. -i'll-cisor, and circles denote capture beyond
the Atlantic coast of the United States and the northern Bahamas.
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FIGURE 16.-Relation of distance snout-to-anal fin to standard length on US specimens of Kyphos"lIs sectatrix and 98
specimens of Kyphosus incisor. Dots denote K. sectatrix, X's denote K. -incisor, and circles denote capture beyond
the Atlantic coast of the United States and the northern Bahamas.
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FIGPRE 17.-Relation of distance snout-to-pectoral fin to standard length on US specimens of Kyphosus sectatrix and 99
specimens of Kyphosus incisor. Dots denote K. sectatrix., X's denote K. incisor, and circles denote capture beyond
the Atlantic coast of the United States and the northern Bahamas.
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FIGURE 18.-Relation of distance snout-to-pelvic fin to standard length on 115 specimens of Kyphosus sectatrix and 99
specimens of Kyphosus incisor. Dots denote K. sectatrix, X's denote K. incisor, and circles denote capture beyond
the Atlantic coast of the United States and the northern Bahamas.
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FIGURE 19.-Relation of pectoral fin length to standard length on 100 specimens of Kyphosus s6ctatrix and 94 specimens
of Kypho8US incisor. Dots denote K. sectatrix, X's denote K. incisor, and circles denote capture beyond the
Atlantic coast of the United States and the northern Bahamas. .

percent from 8.5 to 60 nun. and 35.2-41.2 percent
from 60 to 260 mm. (table 13).

Pectoral fin length.-The relation of pectoral fin
length to standard length shows a uniform rate
of increase to about 50-60 mlU., 'with the rate
beyond 60 mm. relatively uniform but lower than
initially (fig. 19).

Pectoral fin length expressed as percentage of
standard length ranged 18.9-24.1 percent from
8.5 to 20 mm., 19.4-24.1 percent from 20 to 60
mm., and 16.9-21.9 percent from 60 to 260 mm.
(table 13).

COMPARISON OF THE SPECIES

ANATOMY AND APPEARANCE

Dorsal fin.-No interspecific variation in num
ber of dorsal spines was observed, as more than

four-fifths of the specimens of each species had
11 spines. Number of dorsal soft-rays is one of
the best characters for separating K. sectatrix
from K. incis07' (fig. 20). In K. sectatrix 91
percent had 12 rays; in K. incisor 99 percent had
13 or 14 rays. Soft-rays start branching by
13.1 mm. in K. sectat7'ix, but not before 17.2 mm.
in K. incisor.

Anal fin.-No interspecific variation in number
of anal spines was observed. Number of anal
soft-rays is another good character for separating
K. sectatrix from K. incisor (fig. 20). In' K.
sectatrix 95 percent had 11 rays; in K. incisor
100 percent had 12 or 13 rays. Soft-rays start
branching by 15.0 mlU. in K. sectatrix, but not
before 17.5 mm. in K. incisor.

Pectoml fin.-Interspecific variation in number
of pectoral rays was indistinct throughout the
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FIGURE 20.-Comparison of number of dorsal and anal soft-rays on 214 specimens of Kypho8U8 from the North Atlantic
Ocean. Solid lines, enclosing 8.'S, denote K. 86ctatmj dashed lines, enclosing i.'s, den(,>te K. inci8or.

geographical ranges of both species, but distinct
within much of the region intensiyely studied.
In K. sectatrix 70 percent had 18 rays, 23 percent
had 19 rays; in K. incisor 82 percent had 19 rays.
Eighty-four percent of the specimens of K.
sectatm taken at Bermuda, the Bahamas, and in
the Antilles Current had 19 rays, the nonual
count for K. incisor; 83 percent of those taken
along the Atlantic coast of th~ United States
had 18 rays (table 4). This indicates a popula
tion of K. sectatrix, in the Bahama...Bermuda
region, distinct from the population found along
the Atlantic coast of the United States. Soft-rays
start branching in K. sectatrix by 15.4 mm. (in
8 rays); in K. incisor branching begins after
15.8 mm.

Pelvic fin.-No interspecific or intraspecific
variations in the pelvic fin were observed.

Caudal fin.-No interspecific or intraspecific
variations were observed in the principal caudal
rays. In the dorsal lobe of the caudal fin, two K.
sectatrix longer than 15 mm. had 9 secondary rays;
two K. incisor more than 15 mm. had 10 secondary
rays. Since secondary rays were counteu ulll,y

on six cleared and stained specimens (4 longer
than 15 mm.), the value of this character for
distinguishing the two species is questionable.

Gill ralcers.-Numbers of first-arch gill rakers
were good characters for separating K. secf.atrix·
from K. incisor (fig. 21). On the entire first arch
of specimens more than 16 mm., 96 percent of the
K. sectatrix had 22 to 25 gill rakers, while 90
percent of the K. incisor had 26 to 31 gill rakers.
On the upper limb of first arch of specimens'
above 16 mm., 67 percent of the K. sectatrix had
6 gill rakers, and 29 percent had 7 gill rakers;
19 percent of the K. incisOl' had 6 gill rakers and
80 percent had 7 or 8 gill rakers. On the lower
limb of first arch of specimens above 16 mm., 92

. percent of the K. sectatrix had 17 or 18 gill rakers;
75 percent of the K. incisor had 20 or 21 gill
rakers. On the ceratobranchial bone, including
all sizes, 91 percent of the K. sectatrix had 12 or
13 gill rakers; 95 percent of the K. .incisor had
14 or 15 gill rakers.

Scales.-Interspecific variation in number of
scales was indistinct throughout the geographical
1"lillge=,8 uf butt op6cla:;, but di~tinct ~."ithi!! !!!.u~.h
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FIGURE 21.-Comparison of number of upper-limb and lower-limb gill rakers on the first arch of 165 specimens of
Kypho8'U8, larger than 16 mm., from the North Atlantic Ocean. Solid lines, enclosing 8.'S, denote K. 8ectatri3;; dashed
lines, enclosing i.'s, denote K. ·i-nci8or.

of the region intensively studied. All specimens
of K. sectatl'ix taken at Bermuda, the Bahamas, and
in the Antilles Current had about the same number
of scales (56 to 64), K. incisor has (54 to 62),
counted in a straight lille. Ali but one K. sectatrix
taken along the Atlantic coast of the United States
fell within a lower range (47 to 56) (table 7).
The seven K. sectatrix taken in the Caribbean Sea
'had intermediate scale counts (54 to 58). As
with pectoral fin rays, the straight-line scale
counts indicate a distinct population of K. sectatl'ix
in the Bahama-Bennuda region.

Teet.h.-No interspecific variation in number
of teeth on the premaxillary and dentary bones
was observed.

Pigmentation.-The color patterns observed
indicate that the ability to change pattern quicldy,
from bars to patches, observed by Townsend
(1929) in K. sectatrix, is equally present in K.
incisor. No comparison was made of fresh adult·
specimens. During development the color pat
terns are similar, except that most K. incisor from
about 12 to 22 mm. have few or no pigment spots
in the area of the first three dorsal and anal
soft-rays, and few dark spots and lines on the
pectorals (figs. 8, 9 A, B, and C) j most K. sectatl'ix

longer than 12 nun. have much heavier pigment
on these parts (figs. 2 and 3A).

Ca'uclal osteology.-No interspecific or intra':
specific variations in caudal osteology were
observed. A representative caudal base is illus
trated in figure 22.

Branchioste{1als.-Both species normally have
seven branchiostegals on each side. However, one
specimen of K. incisor had eight on one side and
in this instance the first two were much doser
together.

BODY PROPORTIONS

A slight indication of interspecific variation in
eye diameter appeared only among specimens
above 150 nun. (fig. 12). The eye diameters of
all 18 K. sectatrix more than 150 mm. were 8.2
percent or more of standard length, except one
specimen from Madeira (7.5 percent) ; those of the
five K. incisor above 150 mm. long were 8.4
percent or less of standard length (table 13).

An indication of interspecific variation in head
length, body depth at pelvic fin, and pectoral fin
length appeared only among specimens more than
150 mm. from along the Atlantic coast of the
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FIGURE 22.-Caudal skeleton of a 28.4-mm. Kyphosl/.s incisor. (Camera lucida drawing from a cleared and stained
specinlen.)
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KYPHOSUS SECTATRIX

See footnotes at end of table.

TABLE 13.-MeaSltrements of selected body parts of 115
specimens of Kyphosus sectatrix and 99 specimens of
Kyphosus incisor, expressed a·s percenta.ge of standard
length

Percent of standard length

Standard Depth Snont Snout Snout Snout Pee-
length (mm.) Eye Head at to to to to toral

diam- length pelvic dorsal anal pec- pelvic fin
eter fin fin fin toral fin lengt

fin
._-------------

10.4 '. _________ 13.3 36.2 35.5 49.0 65.4 35.5 42.9 22.
10.5 '. _________ 14.9 38.3 34.6 47.6 65.7 34.6 44.8 23.
10.5 ' .• ________ 14.2 37.8 35.1 48.6 61. 9 34.0 43.0 21.
B.a. __ . _______ 14.0 35.6 34.8 46.9 65.5 32.7 41.6 22.
B.3.... _______ 13.4 36.9 35.8 48.7 65.5 34.8 42.7 21.
12.0 ,__________ 13.5 34.8 39.2 49.2 65.0 34.2 43.2 24:
12.7___ . _______ 13.9 36. I 35.6 48.0 61. 4 34.6 40.9 23.13.1 ___________ 14.6 37.1 35.4 49.6 66.4 34.5 44.3 20.
13.2___________ 13.9 35.4 38. 6 47.0 62.9 32.4 42.4 22.
15.0__ ,. _______ 14.4 35.3 40.7 46.7 65.31 32. I 42.7 21.
15.4___________ 13.9 36.4 39.0 44.8 66.2 31.3 41.6 22.

United States and the northern Bahamas (figs. 13,
14, and 19). The three body proportions of these
specimens, seven K. sectatrix and four K. incisor,
expressed as percentage of standard length,
showed the following: the head lengths of K.
sectatl'ix were more than 27 percent, while those of
K. 1:ndsol' were less than 27.5 percent; the body
depths at pelvic. fin of K. sectatl'i:c were 41 percent
or more, while those of !(. incisor were 41 percent
or less; and the pec.tora! fin lengths of K. sectatrix
were above 18 percent, while those of K. 1:ncisor
were less than 18 perc.ent (table 13).

There was little or no indic.ation, at any size, of
interspecific. variation in the distances from snout
to dorsal, anal, pectoral, and pelvic fins (figs. 15,
16, 17, and 18).
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TABLE l3.-Mea8urement8 of 8elerted body part8 of 115
8perimen8 of Kyphosus sectatrix and 99 8perimen8 of
Kyphosus incisor, expres8ed a8 percentage of 8tandq,rd
length-Continued

KYPHOSUS SECTATRIX-Contlnued

TABLE l3.-Mea8urements of 8elerted body part8 of 115
specimens of Kyph;osus sectatrix and 99 specimens of
Kyphosus incisor, expressed as percentage of standard
length--Continued

KYPHOSUS SECTATRIX-Continued
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KYPHOSUS INCISOR

8.5____________
16.5 38.8 32.9 50.6 67.1 37.6 45.9 20.0

8.7____________ 14.4 35.1 31.8 46.6 60.9 32. 5 40.3 20.39.1. ___________
13.7 35.2 33.6 46.4 64.8 33.5 43.3 -------9.8____________
13.3 34.6 32.4 46.1 62.2 34.7 40.7 -------10.0___________
14.5 36.5 34.5 47.6 62.0 33.9 40.5 20.110.2___________ 13.1 35. 4 34.4 48.4 61.8 34.4 42.0 19.7

10.3. __________ 14.6 36. 9 35.9 46. 6 64.1 40.0 42.7 22.311.4. __________ 13.2 33.3 35.1 46. 5 63.2 33.3 40.4 19.311.9___________ 12. 6 35.3 36.1 45.4 62.2 34.5 42.0 21.0
12.1 ___________ 13.7 35.2 37.4 47.9 62.0 34.9 42.1 20.5
12.5___________ 14.2 35.9 38.1 48.0 60.8 35. 2 40.8 22.12.7 , __________ 13.9 34.9 37.0 47.2 61.4 34.2 42.5 20.12.8___________ 13.8 35.8 36. 7 47.7 61.7 33.0 40.6 18.13.1. __________ 13.7 34.4 35.1 45.0 61.1 32.1 42.0 19.113.2___________

13.6 34.8 38.6 44.7 64.4 32.6 42.4 22.13.5___________ 13.4 33.3 36.1 47.4 63.7 31. 3 42.2 19.
13.6___________ 13.0 34.6 37.5 47.1 61.8 32.4 41.9 21.
13.7___________ 13.4 34.7 38.7 47.4 62.0 32.6 40.9 22.
14.2___________ 13.5 35.1 37.3 46.5 62.7 31.8 43.0 21.14.3___________ 13.6 36.4 . 38.5 46.8 67.8 35. 0 43.4 20.14.3___________ 14.3 36. 4 36. 4 47.6 63.6 34.1 42.7 22.
14.3___________ 12.5 35.7 33.7 44.8 62.2 35.0 42.0 19.14.5___________ 14.1 36.6 39.3 46.9 62.8 35.2 42.1 21.14.5___________

13.8 35.2 40.0 49.0 62.1 33.8 41.4 -------14.7___________ 13.6 36.1 38.8 45.6 62.6 34.0 42.2 22.
14.7 1__________ 13.7 35. 4 36. 7 47.6 67.3 33.2 41. 5 20.15.5___________ 13.9 36.1 37.4 46. 5 62.6 32.9 43.5 22.15.8___________

12.6 33.5 34.8 45.6 63.9 32.9 41.8
---~---16.1. __________ 14.3 37.3 38.5 44.7 65. 8 36.0 46.0 23.

16.2___________ 13.7 36.4 40.1 44.4 63.0 33.3 43.2 22.16.4___________ 14.1 36.0 37.8 46.3 63.4 31.7 43.3 21.
16.7___________ 13.5 34.7 37.7 45.5 66.9 31. 7 43.1 22.
17.2___________ 14.1 36.0 37.2 45.3 66.1 34.3 46.5 20.17.3___________

15.0 37.6 41. 6 47.4 64.2 34.1 44.5 23.17.5___________
13.3 34.3 37.7 44.0 65.1 32.6 43.4 20.17.6___________
13.9 36.4 35.8 44.9 63.6 34.1 45.5 19.18.2___________ 14.2 35.7 40.7 46. 2 63.7 33.4 42.3 21.

18.6___________ 13.7 35.5 39.8 44.6 68.3 33.3 48.4 20.19.0___________ 12.9 35.8 36.8 44.7 66.3 34.2 44.2 20.
19.2 , __________ 15.2 36.9 34.9 46. 3 63.5 34.9 44.2 23.19.9___________ 15. ti 38.7 42.2 46.7 66.3 34.7 46. 2 21.21.2____ •______ 13.7 34.9 38.7 47.2 63.7 33.0 43.4 20.
21.7. __________ 12.4 34.1 39.6 46.5 65.0 31. 3 42.4 19.22.0 ___________ 12.0 32.7 ' 37.3 43.6 66.8 33.6 46.4 21.
23.3___________ 12.8 34.8 42.5 45.1 64.4 33.0 43.3 20.
23.4___________ 12.4 33.8 39.7 46.6 62.8 30.8 41. 5 23.
23.5___________ 14.0 34.0 37.0 46.8 64.7 32.3 41. 3 22.
23.9___________ 13.8 33.9 39.7 46.9 61. 5 30.5 41. 0 21.
24.2___________ 11.9 33.~ 38.8 43.4 65.7 32.2 46.7 19.
24.4_______ •___ 14.8 37.3 37.7 45.9 ------- 35. 7 43.0 22.
24.7 ___________ 13.3 34.0 42.5 ------- 66.0 32.8 43.3 21.

Percent of standard length

Standard Depth Snout Snout Snout Snout Pee-
length (mm.) Eye Head at to to' to to toral

diam- length pelvic dorsal anal pee- pelvic tin
eter tin tin tln tora! fin length

tin
--------------

00.5___________ 12.0 33.9 47.7 46.5 66.3 31. 2 41.2 21.9100.5 , _________ 9.0 28.0 41.0 41. 0 62.2 26.7 36.9 19.4104.5 , _________ 8.9 28. 3 40.5 40.2 60.3 27.3 37.6 20.9115.0__________ 10.2 30.0 45.7 45.2 60.9 26.6 35.8 19.2126.0__________ 11.1 32.0 46.6 46.2 66.7 29.8 41.1 19.8
133.0__________ 8.3 28.6 42.5 42.1 64.4 27.7 39.5 19.5IM.5 , _________ 9.9 27.8 40.5 41.7 66.3 27.2 39.2 19.4157.5__________ 10.2 30.0 44.4 44.8 65.1 27.0 37.9 18.4
168.6 , _________ 9.7 27.7 41.8 43.1 63.8 26.9 35.9 19.6
171.0 , _________ 9.7 27.5 43.3 42.0 63.7 26.5 37.7 18.9172.51_________ 8.7 28.2 42.6 42.0 68.1 28.7 41.2 19.5181.5 1_________ 9.3 28.7 43.5 42.7 65.6 27.6 38.6 19.7186.5__________ 9.5 29.5 45.6 45. 4 62.2 26.5 37.3 19.6194.0 , _________ 8.6 25.'5 39.7 40.0 60.6 25.8 36.1 18.5211.0 , _________ 7.5 26.8 43.1 40.3 64.0 27.5 39.3 17.9211.0__________ 9.6 29.4 42.9 43.8 65.9 28.7 39.1 19.1212.0 , _________ 8.7 28.3 42.7 42.5 64.6 27.4 38.2 17.3
215.5 , _________ 8.4 27.1 41.0 41.3 64.3 27.3 39.1 18.2219.0 , _________ 9.2 27.9 41.9 42.7 63.2 25.8 36.3 18.4
230.0 , _________ 8.8 27.6 39.6 42.6 64.1 27.8 36. 7 19.3
236.5 2_________ 8.2 26.8 44.4 42.9 65.1 27.3 38.1 19.0244.0 , _________ 8.3 29.1 46.7 44.9 64.5 26.0 37.1 18.6259.0 , _________ 8.2 27.6 39.6 41.7 61.8 26.8 37.1 18.3260.0__________ 8.2 29.0 43.5 43.8 67.7 27.5 38.8 19.6

Percent of standard length

Standard Depth Snout Snout Snout Snout Pec-
length (mm.) Eye Head at to to to to toral

diam- length pelvic dorsal anal pee- pelvic tin
eter tin tin lin toral tin length

lin
--------------

18.4. __________ 14.9 36.4 39.7 46. 2 64.1 32.6 41.8 22.318.7___ . _______ 12.1 34.2 39.0 44.4 68.4 32.1 45.5 20.4
19.4 , __________ 13.4 34.0 40.2 47.4 66.0 32.0 42.3 23.720.0 , __________

15.5 36.5 42.5 48.0 66.0 32.0 43.5 -------21.5___________ 12.3 34.0 38.6 42.8 68.8 33.5 47.4 21. 322.5___________ 13.8 35.1 43.1 47.6 65.8 32.0 41.3 22.7
22.9 ,__________ 14.4 35.8 41.9 47.2 65.5 33.6 44.1 24.0
25.6___________ 14.5 37.9 41.8 47.7 66.0 32.4 43.0 23.026.1. __________

12.6 37.5 41. 0 46.4 65.1 35.2 45.6 21.526.4 ,__________ 12.8 33.7 41.3 47.0 64.8 31.8 42.4 23.1
26.8. __________ 12.6 35.4 44.0 45.5 63.4 32.1 42.9 22.0
26.9 ,__________ 13.3 35.3 40.5 46.5 66.2 30.9 42.4 21. 928.5. __________ 11.8 34.0 41. 0 46.3 66.3 32.3 44.9 22.529.1. __________ 14.4 36.1 41. 2 46.0 62.5 33.7 42.6 22.029.9___________

14.7 35.5 43.5 45.5 62.9 33.8 40.1 22.7
30.8 ,__________ 12.3 34.7 39.6 43.8 65.9 32.5 40.6 21. 833.3 ___________

11.4 32.7 45.0 45.3 64.3 30.3 42.0 20.7
33.9. __________ 12.7 35.4 42.2 44.8 63.7 31.3 40.7 _._~._-

34.0___________ 13.2 33.2 40.3 45.3 64.1 30.6 41. 2 24.134.0 ,__________ 13.2 34.1 42.9 45.3 62.9 31. 8 42.9 22.6
34.4 __ . ________ 11.6 34.9 41.0 43.6 68.6 35.8 40.7 22.134.6 ___________ 12.4 36.7 42.2 44.8 65.9 36.1 43.9 22.8
34.7 '. _________ 13.4 34.0 41.8 45.8 68.3 33.4 46.7 21. 0
35.1. •. ________ 12.2 35.6 41. 0 42.7 66.7 36.8 45.6 -------36.1. __________ 11.6 34.3 45.1 45.1 63.2 32.4 42.4 20.5
36.2 , __________ 12.5 32.6 40.9 46.4 65.2 29.8 42.5 22.436.4___________ 12.6 33.8 40.9 44.8 61. 3 30.2 42.0 22.536.6___________

12.6 35.2 41.8 46.2 65.0 32.8 42.6 22.736.9___________
10.8 35.2 42.0 41.5 66.7 34.7 45.0 --.----37.1. __________
10.8 35.0 41.8 43.4 66.3 34.5 45.6 -------37.3. __________ 11.3 34.9 42.6 42.1 67.6 35.9 47.7 22.337.4 ___________ 13.1 35.3 43.8 45.7 64.4 32.1 40.9 23.337.5___________ 12.0 34.7 42.1 44.8 62.4 32.3 42.4 21. 937.6___________ 12.5 35.4 41.5 41.8 67.3 33.8 47.3 23.437.9___________
12.1 33.0 40.4 43.5 62.3 31.1 41. 2 22.438.2 ___________
11.3 35.1 40.8 43.2 68.1 35.6 47.1 --.----38.5. __________
11.9 34.8 42.6 42.6 66.2 35.1 44.4 21. 339.0___________
11.8 32.3 41.3 41.8 67.9 33.8 44.9 ---23:239.2___________
11. 7 34.7 42.6 41.8 67.3 34.7 48.239.3___________
12.0 33.8 42.7 41.7 64.9 34.4 43.3 -------39.4___________ 13.2 34.8 42.11 45. 2 63.7 31.2 41.9 -------39.6___________ 12.4 32.6 41.4 43.9 Ill. 9 30.6 40.9 22.039.6___________ 12.6 36.4 45.5 45.5 63.1 31.8 41.7 23.240.0___________ 11.0 34.5 42.2 41.2 68.0 33.7 47.2 23.240.3___________ 11.9 34.7 42.7 43.9 61.8 32.3 41.7 21.840.4___________ 11.4 34.4 42.8 41.1 68.1 32.2 45.8 21.340.6___________
11.8 34.5 42.6 41.9 64.3 34.7 42.6 -------40.9___________
12.2 33.6 42.3 44.0 63.8 31.1 40.8 ---2i:241.1 ___________
11.7 33.8 41.8 42.3 67.6 34.1 47.241.2___________
12.4 34.5 43.0 44.2 62.9 31.1 41. 7 22.341.6___________ 11.8 33.7 42.3 ,43.3 63.7 31. 7 39.4 -------41.8___________
12.2 34.4 41.4 43.1 67.0 34.4 46.6 20.8

42.0___________ 12.1 34.5 44.0 44.0 63.8 31.0 42.1 21. 9
42.3___________ 12.1 35.0 44.7 44.9 63.4 32.2 42.1 21. 7
42.7___________ 11. 7 34.2 43.8 41.7 66.0 34.7 46.1 21. 8'42.9___________ 11.4 35.0 43.1 42.0 67.6 35. 0 46.2 --.----43.3_________ ._ 11. 3 33.5 43.2 44.3 67.0 33.7 46.0 21.744.0___________ 11.4 33.6 45.2 43.6 65.0 31.4 41. 8 22.744.0___________

11.8 35.2 42.7 42.7 67.0 36.4 46.6 -------44.9___________
11.6 33.2 43.7 43.7 62.8 30.7 42.1 22.5

45.0.. _________ 12.2 34.7 43.3 . 45.1 62.2 31.1 41.8 22.0
45.1. __________ 12.2 34.6 43.2 45. 7 62.3 31.5 41.0 22.445.3___________

11.0 33.6 42.2 41.7 66.2 32.7 47.0 21.945.5__ •________ 10.8 33.4 40.9 42.6 dS.5 34.3 44.6 21. 545.6___________ 10.7 31.8 42.5 42.8 64.5 34.4 46.7 21.345.7 ___________ 12.0 32.8 44.0 44.2 63.0 30.4 41.1 21. 746.5 2__________ 12.7 33.5 44.3 44.7 63.7 31. 0 43.2 23.747.1 ___________ 11. 7 34.2 42.7 43.9 62.8 31.2 42.0 .------47.3___________ 10.8 33.2 42.5 41. 2 62.4 33.8 41. 2 22.647.5___________ 11.2 35.4 44.4 44.8 63.4 31.8 43.2 22.747.8___________ 12.6 34.7 42.7 44.3 62.8 31. 0 40.6 22.447.8___________ 11.5 33.1 43.3 43.1 64.4 32.0 40.4 21.147.9___________
11.3 33.4 43.0 43.8 62.8 29.6 39.5 22.348.7__ • ___ • ____ 11.1 33.7 43.3 42.7 64.3 31.8 41. 3 21. 452.0 ___________
11.9 34.4 44.8 44.6 65.4 31.5 43.1 23.352.0___________ 11.5 34.2 41. 9 42.1 61.2 30.2 41. 2 22.555.0___________ 12.0 34.5 44.2 45.5 62.7 31.6 42.2 22.955.0 ___________ 10.9 33.5 42.7 42.7 62.0 31.8 41.5 22.271.5___________ 9.6 31. 3 42.2 43.1 61. 5 28.5 .38.2 19.777.5___________ 10.3 31. 4 46.1 43.6 62.6 28.4 38.7 20.0

See footnotes at end of table.
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TABLE 13.-Meas1Lrements of selected body parts of 115
specimens of Kyphosus sectatrix and 99 specimens of
Kyphosus incisor, p-xpressed as percentage of standard
length-Continued

KYPHOSUEl INCISOR-Continued

Percent of standard length

Standard Depth Snout Snout Snout Snout Pee-
length (rom.) Eye .Head at to to to to toral

dlam- length pelvic dorsal anal pee- pelvic tin
eter fin fln fln toral fln length

fin
--------------

24.8___________ 14.1 36.7 39.1 44.0 68.1 33.9 48.0 23.425.4___________ 12.6 35.4 40.2 44.1 63.8 33.9 44.9 20.925.4___________ 11.4 33.9 35.4 44.9 61.0 33.9 43.3 20.5
25.5. ____••____ 12.9 32.9 40.4 47.5 63.5 32.5 43.1 23.5
25.8. ___ •______ 13.2 35.7 39.5 45.0 64.0 33.7 44.6 22.126.3____ •______ 13.3 33.1 40.7 44.5 66.2 33.5 45. 2 22.027.4__ • ________ 11.5 32.8 38.3 44.5 65.7 31. 7 43.1 19.727.5_. _________ 12.7 33.5 41.8 45.1 63.6 30.2 40.4 22.5
27.7_____ ._. __ • 13.0 35.0 42.2 43.7 65.7 34.7 45.1 22.428.0__ • __ •_____ 12.9 36.4 43.6 43.9 61. 4 31.8 41. 4 21.1
28.4______••__• 11.2 31.7 43.3 44.0 64.8 30.6 42.6 21.8
28.6____ ••_••__ 14.0 36.0 40.6 47.2 64.0 32.5 43.4 21.728.6. ____ •• ____ 11.9 31.8 40.9 44.1 63.3 28.7 40.9 22. 729.6_______ • __ • 11.8 33.4 38.9 42.9 64.9 34.1 42.9 22.0
29.7___ •__•• __ • 12.4 33.7 40.1 46.5 62.0 31.0 42.4 19.929.8___________

12.4 34.2 38.9 43.0 63.4 33.6 42.3 23.830.8_. _•_______ 11.7 31.8 40.9 44.5 61.4 30.2 39.6 23.131.0___________
11.9 31. 3 41.6 42.3 62.9 30.0 39.7 21. 6

32.5•• _________ 12.9 32.6 39.4 45. 5 61. 5 30.8 41.5 22.133.6_. _________ 11.9 32.4 43.7 46.4 64.0 29.8 42.0 20.834.5________ ._. 12.6 33.9 43.5 47.5 62.6 31.0 42.6 22.335.1. _____ •____ 12.8 34.8 42.2 45. 6 61.8 32.8 41.9 21.7
35.2____ ._••• __ 13. 1 34.1 41.5 44.9 61.6 31.5 41. 5 23.0
37.0____ •__ •___ 11.9 33.8 41.6 45.1 63.5 31. 6 42.4 21. 937.5___ •_______ 11.6 31.7 40.3 44.5 63.2 30.-1 42.1 21.337.5___________ 12.3 31.5 42.1 45.9 59.7 29.9 40.5 22.138.0___ • _______ 11.8 33.2 38.4 43.9 61.1 30.5 39.5 21. 338.2_ •• ________ 11.0 32.5 40.8 ---~-~-

64.7 33.0 46.9 22.338.3. _. ________ 11.5 32.1 41.5 44.6 61.9 29.2 41.0 21.1
38.7___________ 12.7 34.4 39.5 42.1 61.5 34.6 42.6 ---_._-38.8____ •______ 12.4 34.8 41.0 45.1 62.6 32.2 44.3 21. I39.1 ____ •___"___ 12.3 35.0 44.8 43.7 63.4 32.2 42.2 21. 541.5_________ ._ 11.3 35.7 44.1 44.1 64.3 30.4 42.4 22.244.2____ ._.____ 12.4 33.9 41.6 45.5 62.2 30.8 40.5 22.444.5___ •_______ 11.5 33.3 43.6 43.1 62.2 30.3 41.8 22.244.5__ •• _______ 11.7 33.0 38.9 40.9 64.5 32.8 46.3 22.545.2___________

10.8 33.6 43.4 43.4 63.7 30.3 42.7 21.945.2_ •• ________ 11.9 32.1 41. 4 42.0 61.3 29.0 39.4 22.145.5______ • ____ 11.2 36.0 "44.4 44.2 63.7 30.5 41.5 21. 550.0________ •__ 10.4 32.4 41. 6 44.6 63.8 32.4 45.2 20.454.5 , __________ 11.7 33.3 41. 5 45.0 62.8 30.6 42.2 22.658.5___________ 10.9 32.1 42.1 41.9 63.2 29.4 39.3 21.7101.5. _. _______ 8.9 28.9 41.9 42.8 68.0 27.1 38.4 20.9184.5___ •______ 7.7 26.0 39.8 38.8 60.7 25.5 36.3 17.5192.0__________ 8.2 26.3 40.4 41.7 62.5 26. 0 37.0 17.7233.0 •• ________ 8.4 28.1 40.8 42.9 61.4 25. 5 35.2 18.2
239.0_. ________ 6.9 25.7 41.0 39.1 63.0 24.5 35.8 16. 9252.0 •____ •• ___ 7.9 27.4 40.3 39.9 64.1 27.4 39.9 17.3

I Specimens from northern Bahamas (including Antilles Current and
excluding Florida Current. "

• Specimens captured beyond the Atlantic coast of the United States and
the northern Bahamas.

KEY TO THE NORTH ATLANTIC SPECIES OF
KYPHOSUS

This key is designed for specimens larger than
about 16 mm·, , approximately the size at which
gill rakers are sufficiently formed to be used in
separation (fig. 21). The dorsal and anal soft
rays may be used in separation of specimens as
small as 8.5 mm. (fig. 20).
A. Total dorsal and anal soft-rays, 23 or 24 (rarely 21 or

22). Dorsal rays, 12 (rarely 11 or 13). Anal rays,
11 (rarely 9 or 12). Gill rakers on first arch; lower
limb, 17 or 18 (rarely 16 or 19) ; entire arch, 22 to 26
(rarely 27); ceratobranchial bone, 12 or 13 (rarely
11) under 150 mm. and 13 or 14 over 150 mm.

Kyphos1LS sectatrix (Linnaeus).
B. Total dorsal and anal soft-rays, 25 to 27 (rarely 28).

Dorsal rays, 13 or 14 (rarely 15). Anal rays 12 or
13. Gill rakers on first arch; lower limb, 19 to 22
(rarely 23); entire arch, 25 to 30 (rarely 31);
ceratobranchial bone, 14 or 15 (rarely 13) under
150 mm. and 15 over 150 mm. "

KyphoSltS incisor (Cuvier).

DISTRIBUTION ALONG THE ATLANTIC COAST OF
UNITED STATES AND NORTHERN BAHAMAS

The extension of records of K. incisor north to
Cape Cod Il,lakes the northern known range in the
western North Atlantic the same for both K.
sectat7ix and K. incisor. Juveniles of both species
were frequently caught under the same patch of
Sargassum; however, Longley and Hildebrand
(1941) reported the adults of K. sectatrix and
K. inciso7' to school around different coral reefs at
Tortugas, Fla.

There is little apparent difference in the length
of spawning season. In the Bahamas, 8 K. sec
tatrix less than 40 mm. were taken in the winter;
the only specimens of K. incisor less than 40"mm.
were taken in the summer (figs. 5 and 11).

LITERATV RE CITED

ANDERSON, WILLIAM W.
1957. Early development, spawning, growth, an(l

occurrence of the silver mullet (J\lIllgil wrema)
along the south Atlantic coast of the United States.
U.S. Department of the Interior, Fish and Wildlife Serv
ice, Fishery Bulletin, No. 119, vol. 57, p. 397-414. .

ANDERSON, WILLIAM W., and JACK W. GEHRINGER.
1957a. Physical oceanographic, biolop;ical, and chem

ical data south Atlantic coast of the United States
Theodore. N: Gill cruise 3. U.S. Department of the
Interior, Fish and Wildlife Service, Special Scien
tific Report-Fisheries No. 210. 208 p.

1957b. Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States
M/V Theodore N. Gill cruise 4. U.S. Department of
the Interior, Fish and Wildlife Service, Special
Scientific Report-Fisheries No. 234. 192 p.

1958a. Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States
M/V Theodore N. Gill cruise 5. U.S. Department
of the InteIior, Fish and Wildlife Service. Special
Scientific Report-Fisheries No. 248. 220 p.

1958b. Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States



478 FISHERY BULLETIN OF THE FISH AND· WILDLIFE SERVICE

M/V Theodore N. Gill cruise 6. U.S. Department
of the Interior, Fish and Wildlife Service, Special
Scientific Report-Fisherip.s No. 265. 99 p.

195980.' Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States
M/V Theodore N. Gill cruise 7. U.S. Department
of the Interior, Fish and Wildlife Service, Special
Scientific Report-FiSheries No. 278. 277 p.

195Gb. Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States
M/V Theodore N. Gill cruise 8. U.S. Department
of the Interior, Fish and Wildlife Service, Special
Scientific Report-Fisheries No. 303. 227 p.

1959c. Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States
M/V Theodore N. Gill cruise 9. U.S. Department
of the Interior, Fish and Wildlife Service, Special
Scientific Report-Fisheries No. 313. 226 p.

ANDERSON, WILLIAM W., JACK W. GEHRINGER, and
EDWARD COH;EN.

195680. Physical oceanographic, biolo/!;ical, and chem-
. ical data south Atlantic coast of the United States

M/V Theodore N. Gill cruise 1. U.S. Department
of the Interior, !,'ish and Wildlife Service, Special
Scientific R~port-Fisheries No. 178. 160 p.

1956b. Physical oceanographic, biological, and chem
ical data south Atlantic coast of the United States
Theodore N. Gill cruise 2. U.S. Department of the
Interior, Fish and Wildlife Service, Special Scien
tific Report-Fisheries No. 198. 270 p.

BAIRD, S(PENCER] F.
1873. List of fishes collected at Woods Hole. U.S.

Commission of Fish and Fisheries. Part 1.
Report on the condition of the sea fisheries of the
south coast of New England in 1871 and 1872.
p.823-827.

BEAN, BARTON" A.
1905. Fishes of the Bahama ~slands. In The

Bahama Islands. Geographical Society of Balti
more, Johns Hopkins Press, p. 293-325.

BEAN, TARLETON H.
1897. Notes upon New York fishes received at the

New York aquarium, 1895-1897. American Mu
seum of Natural Hist,ory, Bulletin 9, article 24,
p.327-375.

1903. Catalogue of the fishes of New York. New
York State Museum, No. 60, Zoology 9. 784 p.

BOWDICH, [SARAH].
1825. III Appendix: Containing zoological and

botanical descript,ions, and t,ranslations from the
arabic. Fishes of the Gambia, p. 233-238. In
Bowdich, T[homas] Edward. 1825. Excursions
in Madeira and Porto Santo during the Autumn of
1823, while on his third voyage to Africa. George B.
Whittaker, London.

CARVALHO, J. PAIVA.
1950. Resultados cientificos do cruzeiro do "Bae

pendi" e do "Vega" a I. da Trindade (Peixes).
Boletim do Instituto Paulista de Oceanografia,
Sao Paulo, Brs.osil. Vol. 1, no. 1, p. 97-133. [In
Brazilian Portuguese with English summary.)

CATESBY, MARK.
1743. The natural history of Carolina, Florida, and

the Bahama Islands: containing the figures of birds,
beasts, fishes, serpents, insects and plants, etc. Vol.
2, 1st edition, London. 31 p.

CUVIER, [GEORGES], and [ACHILLE] VALENCIENNES.
1831. Histoire naturelle des poissons. Vol. 7, F. G.

Levrault, Pa.ris. 531 p.
DODERLEIN, P[IETRO].

1884. Rinvenimento di una specie di pesce dell'
esotico genere Pimelepteru8 Lac. nelle acque del
golfo di Palermo. II Natura1ista Siciliano, Giornale
di Scienze Natura1i. Third Year, (1883-84), Virzi,
Palermo, p. 81-86.

EVANS, HOWARn E.
1948. Cleaning and staining small invertebrates, in

toto, for demonstrating ossification. Turtoll: News.
Vol. 26, no. 2, p. 42-47. .

EVERMANN, BARTON WARREN, and WILLIAM CONVERSE
KENDALL.

1900. Check-list of the fishes of Florida. U.S. Com
mission of Fish and Fisheries. Part 25. Report
of the Conlmissioner for the year, ending June 30,
1899, p. 37-103.

EVERMANN, BARTON WARREN, and MILLARD CALEB
MARSH.

1900. The fishes of Porto Rico. U.S. Fish Commis
sion, Bulletin, vol. 20, Part 1, p. 49-350.

FOWLER, HENRY W.
1915. Cold-blooded vertebrates from Florida, the

West Indies, Costa Rica, and eastern Brazil.
Academy of Natural. Sciences of Philadelphia,
Proceedings, p. 244-269. .

1917. Notes on New England fishes. Boston
Society of Natural History, Proceedings, 1914-20,
vol. 35, no. 4, p. 109-138.

1929. Notes on percoid and related fishes. Academy
of Natural Sciences of Philadelphia, Proceedings,
vol. 81, p. 633-657.

1944. The fishes. Results of the fifth George
Vanderbilt expedition (1941). (Bahamas, Carib
bean Sea, Panama, Galapagos Archipelago and
Mexican Pacific islands). Academy of Natural
Sciences of Philadelphia, Monographs, No.6, p.
75-583.

1945. A study of the fishes of the southern peidmont
and coastal plain. Academy of Natural Sciences
of Philadelphia, Monographs, No.7, 408 p.

1952~ A list of the fishes of New Jersey, with off-shore
species. Academy of Natural Sciences of Phila
delphia, Proceedings, vol. 104, p. 89-151.

1953. The shore fishes of the Colombian Caribbean
(Ictiologia). Instituto de Ciencias Naturales de la
Universidad Nacional de Colombia-Bogota, Bole
tin, vol. 6, no. 27, Caldasia, p. 43-73.

GMELIN, JO[HANN] FRID[ERICK].
1789. Caroli a Linne . . . Systema Natura.e. Tomus

primus, Editio decima tertia, aucta, reformata.
Classis pisces, Lugbuni Apud J. B. Della-molliere,
Pars III, p. 1126-1516.



RUDDER FISHES IN THE WESTERN NORTH ATLANTIC 479

GOODE, G[EORGE] BROWN.
1879. A preliminary catalogue of the fishes of the

St. Johns River and the east coast of Florida.
With descriptions of a new genus and three new
species. U.S. National Museum, Proceedings, vol.
2, p. 108-121.

GUNTHER, ALBERT.
1859. Catalogue of the acanthopterygian fishes in

the collection of the British Museum. Gaster
osteidae, Berycidae, Percidae, Aphredoderidae,
Pristipomatidae, Mullidae, Sparidae. Vol. 1. 524 p.

HILDEBRAND, SAMUEL F., and WILLIAM C. SCHROEDER.
1928. Fishes of Chesapeake Bay. U.S. Bureau of

Fisheries, Bulletin, vol. 43 (1927), part 1, Docu
ment 1024. 388 p.

HOLLISTER, GLORIA.
1934. Clearing and dyeing fish for bone study.

New York Zoological Society, Zoologica, vol. 12,
No. 10, p. 89-101.

JORDAN, DAVID S.
1884. List of fishes collected at Key West, Florida,

with notes and descriptions. U.S. National Mu
seum, Proceedings, vol. 7, p. 103-150.

JORDAN, DAVID STARR, and BARTON WARREN EVERMANN.
1898. The fishes of North and Middle America: A

descriptive catalogue of the species of fishlike
vertebrates found in the waters of North America,
north of the Isthmus of Panama. U.S. National
Museum, Bulletin No. 47. Part 2, p. J.241-2183.

1927. New genera and species of North American
fishes. California Academy of Sciences, ~roceed

ings, series 4, vol. 16, No. 15, p. 501-507.
JORDAN, DAVID STARR, BARTON WARREN EVERMANN, and

HOWARD WALTON CLARK.
1930. Check list of the fishes and fishlike vertebrates

of North and Middle America north of the northern
boundary of Venezuela and Colombia. U.S. Com
missioner of Fisheries, Report for the fiscal year
1928. Part 2, appendix 10, Bureau of Fisheries,
Document 1055. 670 p. [Reprinted.]

JORDAN, DAVID STARR, and.BERT FESLER.
1893. A review of the sparoid fishes of America and

Europe. U.S. Commission of Fish and Fisheries,
Report of the Commissioner for 1889-1891, p. 421-
544.

JORDAN, DAVID S., and CHARLES H. GILBERT.
1879. Notes on the fishes of Beaufort Harbor, N.C.

U.S. National Museum, vol. 1(1878). p. 365-388.
1881. Notes on a collection of fishes, made by Lt.

Henry E. Nichols, U.S.N., on the west coast of
Mexico, with descriptions of new species. U.S.
National Museum, Proceedings, vol. 4, p. 225--233.

JORDAN, D[AVID] S., and C[HARLES] H. GILBERT.
1883. On certain neglected generic names of

LacepMe. U.S. National Museum, Proceedings,
vol. 5(1882), p. 570-576.

JORDAN, DAVID STARR, and JOSEPH C. THOMPSON.
1905. The fish fauna of the Tortu~as Archipelago.

U.S. Bureau of Fisheries, Bulletin, vol. 24(1904),
p. 231-256..

KENDALL, WILLIAM C.
1908. Fauna of New England. 8. List of the pisces.

Boston Society of Natural History, Occasional
Papers, No.7. 152 p.

LAC:EPi:DE, [BERNHARD G. E.].
1802. Histoire naturelle des poissons. Tome Troi

sieme, Chez Plassan, Paris. ·558 p.
1803. Histoire naturelle des poissons. Tome Qua

trieme, Chez Plassan, Paris. 728 p.
LEE, THOMAS.

1889. List of fishes taken by steamer Albatro88 among
Bahama Islands and at Nassau fish-market during
March and April 1886. U.S. Fish Commission
Report, part 14(1886), p. 669-672.

LINNAEUS, CARL.
1758. Systema naturae. Editio decima, Reformata

Tomus I, Laurentii Salvii, Holmiae. 824 p.
1766. Systema naturae. Editio duodecima, Re

formata Tomus I, part 1, Laurentii Salvii, Stock
holm. 532 p.

LONGLEY, WILLIAM H., and SAMUEL F. HILDEBRAND.
1941. Systematic r.atalogue of the fishes of Tortugas,

Florida, with observations on color, habits, and local
distribution. Carnegie Institution of Washington,
publication 535, Tortugas Laboratory, Papers, vol.
34. 331 p.

MANSUETI, ROMEO [J.].
1958. The development of anal spines and soft-rays

in young striped bass, ROcct'8 8axatili8. Maryland
Department of Research and Education, Contribu
tion No. 113. 12 p.

MEEK, SETH E., and SAMUEL F. HILDEBRAND. .
1925. The marine fishes of Panama. Field Museum

of Natural History, Chicago, Publication 226,
Zoological Series, vol. 15, part 2,. p. 330-707.

METZELAAR, J.
1919. Report on the fishes, collected by Dr. J. Boeke

in the Dutch West Indies, 1904-1905, with com
parative notes on marine fishes of tropical west
Africa. Rapport Betreffende een voorloopig on
derzoek naar den toestand van de Visscherij en de
Industrie van Zeeproducten in de Kolonie Curacao.
316 p.

MIRANDA RIBEIRO, A[LIPIO] DE.
1919. A fauna vertebrada da Ilha da Trindade. Arch

ivos do Museu Nacional do Rio de Janeiro, vol. 22,
p. 171-179. [In Brazilian Portuguese.]

MOWBRAY, LOUIS S.
1949. The commercial and game fishing industries of

Bermuda. A paper prepared. . . for the Gulf and 
Caribbean Fisheries Institute held at Miami Beach,
Florida, November, 1949. 19 p.

NICHOLS, J[OHN] T., and C[HARLES] M. BREDER, JR.
1927. The marine fishes of New York and southern

New England. New York Zoological Society, Zoo
logica, vol. 9, No. 1. 192 p.

PARR, ALBERT EIDE.
1930. Teleostean shore and shallow-water fishes from

the Bahamas and Turks Island. Bingham Oceano-



480 FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

graphic Collection, Bulletin, Peabody Museum of
Natural History, Yale University, vol. 3, article 4.
148 p.

POEY, FELIPE.
1866. Repertorio fisico-natural de 10. Isla de Cuba.

Rcvista de los tipos Cuvierianos y Valenciennianos
correspondientes a los peces de 10. Isla de Cuba.
Havana, Tomo 1, p. 308-338.

ROSEN, NILS.
1911. Contributions to the fauna of the Bahamas.

III. The Fishes. Lunds Universitets Arsskrift, Ny
Folid, afd. 2, bd. 7, nr. 5, p. 46-72.

SMITH, HUGH M.
1898. Fishes found in the vicinity of Woods Hole.

U.S. Fish Commission, BUlletin, vol. 17 (1897),
p.85-11l.

1907: The fishes of North Carolina. North Carolina
Geological and Economic Survey, vol. 2. 453 p.

TORTONBSE, ENRICO.
1954. Pesci rari e interessanti dei mari di Sicilia.

Conserve e Derivati Agrumari, Palermo, vol. 3, No.
10, April-June, 1954, p. 79-83.

TOWNSEND, CHARLES HASKINS.
1929. Records of changes in color among fishes. New

York Zoological Society, Zoologica, vol. 9, No, 9,
p.321-378.

TRUITT, REGINALD V., BARTON ApPLER BEAN, and HENRY
W. FOWLER.

1929. The fishes of Maryland. Maryland Conserva
tion Bulletin, No.3. 120 p.

U. S. DEPARTMENT of COMMERCE, COAST and GEODETIC
SURVEY.

1955. Surface water temperatures at tide stations
Atlantic Coast North and South America. Special
Publication No. 278, 5th edition (with data through
1954), U.S. Department of Commerce, Coast and

. Geodetic Survey, Washington. 69 p.

U. S. GOVERNMENT PRINTING OFFICE: 196Z 0 -619392


