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L ABSTRACT 

The geologic ra nge of Actin obalcm us 
Moroni is extended b ack to the lowe r 
Miocene with the discove ry of tw o new 
species: A. collinsi from the Berchem For
mation of Belgium, and A. floridanus from 
the Chipola Formation of Florida. The 
Chipola species is the first reco rd for the 
genus outside of western Europe . Of th e 
seven species previously included in Ac
tinobalanus , only three, the type species 
A. actinomorphus (Moroni) from the 
Pliocene and lowe r Ple istocene of Italy 
a nd Sicily, A. bisulcatus (Da r win) from th e 
Pliocene of weste rn Europe a nd A. dolosus 
(Darwin) from the Ple istocene of England 
are re tained in the genus . B a lanus pan
tanelli Alessandri a nd B. stellaris (Broc
chi) are returned to the genus Balanus D a 
Costa. Balanus inclusus Darwin and Ac
tinobalanus darraghi Buckeridge are te n
tatively assigned to Conopea Say. 

II. INTRODUCTION 

Actinobnlanus was established as a sub
genus of Balanu.<;; Da Costa by Moroni 

1De pa rtrnent of Eadh Sciences, Universi ty of 
Noi·th Ca rolina a t Wi lmington, No1·th Ca rolina 
28403 

2HC 65 I3ox 1081, J a rreau , L ouis iana 70749 

( L967) for solid-walled barnacles from the 
Pliocene and Pleistocene of western 
Europe that possessed a tubiferous basis 
and s imple, non-denti l'.u!ate. pariet(I] 
septa. Moroni included Balcmus ac
tinomorphus Moroni, B. bisulcatus Dar
win, B . dolosus Da rwin, a nd B . inclusus 
Da rwin in Actinobalanus . Newman and 
Ross ( 1976), in their monograph on the 
Balanomorpha, raised Actinobalauus to 
generic rank , assigned it to the family Ar
chaeobalanidae, and added B. pantcrnelli 
Alessandri and B . stellaris (Brocchi), to
gethe r with B . corrugatus Darwin as a sub
jed ive syn onym of B. stellaris (following 
Alessandri, 1906). No reasons were given 
by Newman and Ross for the addition of 
these species, but as all th ree have tubifer 
ous. bilamellar parietes, they are excluded 
from Actinobalanus. Therefore, the reten 
tion of B . pa11 ta11elli. B. stellaris and B 
corrugarus in the genus Balanus of thl' 
fam ily Ba lanidae is appropriatt' . 

Balanus indwws, although possessing 
solid, monolamellar µarietes and a tubifor 
ous basis. differs from the three other 
species originally assigned to Acti no 
balanus in two significant features. The 
radii of B. inclusus are clearly trans
pa rie tal (i .e . , a radius that extends across 
the ala to the cidjacent paries throughou1 
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most of its length, and hav ing the sutural 
edge denticulale) rather than disparietal 
(i.e .. a radius not extending across the ala 
to the adjacent paries except at the base of 
the shell wall, and lacking septate sutural 
edges). and the scutum lacks an adductor 
ridge. The total combination of characters 
seen in B. inclusus. including the convex
ity of the scutal articular ridge, the pres
ence of a small, deep. scutal depressor 
muscle pit. and the basal truncation of the 
parallel-sided terga\ spur, suggests assign
ment to the genus Conopea. Say. 

Most recently, Buckeridge (1983) attri 
buted a new species with solid parietes 
and a tubiferous basis from th e upper 
Miocene and lower Pl iocene of Victoria, 
Australia to Actinobalanus. If A. darraglii 
Buckeridge were indeed representative of 
the genus, it would s ignal a significant ex
tension in geographic range fo r Actino
balmius. However, like Conopea inclusa. 
A. darraghi has transparietal radii and 
lacks a scutal adductor ridge, thus remov
ing it from the genus Actinobalanus. 
Generic reassignment of "A ." darraghi 
cannot be determined from the pub lished 
description and illustrations, but the 
globulo-conic shell and the form of the 
scutum of "A .. , darraghi are suggestive of 
Conopea. 

Previous reports of Actinobalanus bisul
catlls and A. doloslls by Alessandri (1907, 
1922), Lecointre (1910), Withers (1953) and 
Davadie 0963) from Miocene or Paleogene 
deposits cannot be verified. These records 
are either in lists unsubstantiated by de
scriptions and illustrations, or are based on 
shells lacking distinguishing features. The 
new lower Miocene species described 
herein, one from the Burdigalian Edegem 
sands of the Berchem Formation in Bel
gium, the other from the Burdigalian 
Chipola Formation in northern Florida. 
are the first undoubted pre-Pliocene re
cords for the genus . The North Amer ican 
species provides the first undoubted evi
dence of the presence of Actinobalanus 
outside of western Europe. 

III. SYSTEMATIC PALEONTOLOGY 

Suborder BALANOMORPHA Pilsbry, 
1916 

Superfamily BALANOIDEA Leach, 1817, 
sensu Newman and Ross, 1976 

Family ARCH AEOBALANIDAE 
Newman and Ross, 1976 

Subfamily ARCH AEOBALANINAE 
Newman and Ross, 1976 

Genus ACTINOBALANUS Moron i 1967 
Actinobalarms MORONI, 1967. p. 919. 926; 

NEWMAN, ZULLO and WIT HERS, l!l69, p. 
R628; NE WMAN and ROSS, 1976. p. 49 . 

Type species: Ba/ctn.us (Hesperibalanus?) ac-
ti1wmorphus Moroni: original designation . 

Emended diagno.<;is: Parietes rnono lamel!ar. 
solid. smooth or costate; pcu·ietal 1·ibs not den
ticulate; radii solid, narrow to broad, dispa1·ietal 
or paraparietal (fine sti·iations present on 
suturnl edges of A. dolosus); basis ca lcareous, 
tubiferous; interior of scutum and tergum usu
ally rugose: scutal adductor ridge p1·esent; no 
callus between sculal adductor and articular 
ridges; scut.al depressor muscle pit absent or 
small and deep, without crests; tergal spur nar
row to broad. shol't, usually acum inate. basally 
rnunded or sublruncate. with spur fasciole. 

Geologic and geogrctphic distrilmtion: Miocene 
- middle Pleistocene. western Europe; lower 
Miocene, Florida. 

Discussion: Actinobalanus can be distin
guished from most solidobalan id genera by 
its possession of a well-defined scutal ad
ductor r idge. Among those genera posses
sing an adductor r idge, Actinobalanus is 
most similar to Lophobalanus Zullo, Hl84, 
differing in possessing a tubiferous basis 
and internally rugose opercular plates. It 
differs from H esperibalanus in having a 
tubiferous basis, and in lacking trans
parietal rad ii and a r idged callus between 
the scutal adductor and articular ridges . 
Actinobalan.us is distinguished from Noto
bala11 us Ross, 1976 by the absence of crests 
in the scutal depressor muscle pit and of ir
regular ribs al th e base of the shell wall. 

ACTJNORALANUS ACTINOMOB.PHUS 

(Moroni, 1952) 
B(tlanus (1-fesperibalmms'?) actinomorphus MO

RONI, 1952, p. 73. pl. 1, figs. 1-4, 7-8. pl. 2, 
figs. 4-7. 

? Brdmms bis1ilccttus Darwin . WITHERS, 1953. 
p . 62 (Zanclean White Limestone, Sicily). 

Ba/anus ( Actinobalanus) acti11omorph1is Mo
roni. MORONI. 1967, p. 923, text figs. 3-4, pl. 
70. figs . l-2a. 

Actinobcilanus rLcrinomorplms (Moroni) . NEW
MAN and ROSS, 1976, p. 49. 

Holotype: No. 115. CirTiped Collection, Uni
versity of Bologna. 



No. I Actinobalo..n-usfrom Florida a1id Belgiuni 3 

Type locality: Sabbie giallc, near Faugl ia. 
Colline pisanc, Tuscany, I taly. 

Ememled dia911u.<;is: Parietes markedly cos
ta te or occasionally smooth; radii narrow. d is
pa r·ietal; scutum without external n1dial o rna
ment a nd low. indistinct, broadly spaced growth 
rid ges; basal margin of scutum nearly l11 1·ee
fou rths length of occludent marg in; scutal a d
ductor r idge ve ry short, less th;rn one-fifth 
leng th of ocdudent ma rgin. centrully loca te d; 
sc utal ar·ticular ridge reflexed. extending well 
beyond tergal margin; ter·gum triangular, with 
straight sculal margin; carinal ma rg in without 
upturned growth ridges; lergal s pur short . sub
acuminale. narrow. occupying about one -ihii·d 
width of basal margin; juncture of basal spur 
a nd ccl!'inal side of b<.lsal margin gently a rcuate . 

Geologic and oeoomph ic d istrib11tio11: 
Pliocene - lower Pleistocene. Ita lv a nd S icily. 
Lower Pliocene: Contracla Cic io. ~ear Parta i~a 
(Trapani), S icily. Lov..rer P leistocene {lower 
Calabrian): Sabbie gialle , Coll ine pisa ne. vicin
ity of Marti. Montecastello, T ,orenzana , a nd 
Fauglia (type locality). Tuscany. central Italy; 
sabbie calcarifere a Ffobellipecten (l less i i. west
ern s hore of' the Lago di Pergusa . near P iazza 
A rmerina. Sicily. 

Discussion: Actinobalanits acti11om.or
phus is most readily distinguished from A. 
bisulcatus and A. dolosus by its scutum, 
w hich has a much shorter adductor ridge 
a nd a highly re nexed a r ticula r ridge e x
tending well beyond the te rgal m a rgin. Its 
scutum differs addit ionally from that of B. 
bisulcatus in lacking external radial fur
rows . Acti11obalanus actinomorphus diffe rs 
from the new Belgian Miocene species in 
having much thinner opercular p lates, a nd 
in lacki ng a broad shelf developed on th e 
scutal margin of the te rgum. The ne w 
Florida Miocene species is most s imilar tu 
A. actinom.orphus. but ca n b e distin
guishe d by its usually smooth rathe r than 
usually costate shell , its narrower scutum 
w ith a longer adductor ridge, a nd the cari
nal margin of the lergurn which bears up
turned growth ridges. The record of A. 
bisu!cntus published by Withers ( 1953) in n 
l ist of' species from the Zanclean (lower 
Pliocene) While Limestone of Sicily proba
bly can be refe rred to A. actinomorplws. 

A c TIN OBALAN US JJ ISCU LAT US (Darwin, 1854) 
Plate 1, fi gs. 1-4 

E3alm111s bisulcot11s DARWIN. 1854a. p. 29:3. pl. 
8. ligs. 6a-c; 1854b. p. 26. tab. 2. figs. 2a -b. c
h. 

Bnlc11ws hi:rnlcatus var . p l ic11t11s DARW!f\ . 
1854a. p. 2~);~; 185..tb. p . 2G. tab. 2. figs. 2c. 
?2d. 

Brdmw s (J\ rnwtobnfo1111s J bis 1dc:nt11s Dan\'ln. 
DA VADIE. 196:l. µ. 11, pl. 11. fig . G: pl. 12. 
Jigs. l-2; p l. 17. figs. la-2b. 

Balmrns rArnwtobalmrnsJ bi:wlcatus plintl1lS 

Da n v·in. DAV ADIE. 19G:{. p . 7 1. pl. 11, !ig. 3. 
Baln nw; r Actinolwlcrn 11sJ bisu/catiu; Darwin 

MORON I. 1961. µ . 92.5. 
Actinolia /c11111s bis11/cul11s 1Dar·w inl . NEW:\IAN 

and ROSS. 1976. p. "19. 
Actinobnlanus bisu/cul11s pli cnlw; 10arwin•. 

NEWMAN and ROSS. 197G. p. 49. 
non Ba/a nus bis11/rnt11s Dar win. ALESSAK 

DRT. 1907. p. 286. pl. 9. Jig . :rn: l!l22, p. 22L 
WIT HERS. 1953. p . 58. G2: DAVAOIF:. l!IG:l. 
p. 751 in partL 

L ectotype: S hell figured by Darwin ( 185·1b. 
tab . 2. !ig. 2al; British Museum (I'\aturnl lfo 
to r vl. 

Ty pe locnlity: Co1·al!ine Crag. f{amsholt, Ged 
rave. S utton. England. 

Emend ed di<1g1wsis: Par·ietes smooth or rna1· 
kcdly coslate: radii narrow or· br·oad. di~ 

parietal; scuturn with two to four· L'Xlcrna1 Ion 
gitudinal fuf'r'ows; scutal adductor rid.!!;P prnmi 
nent. length greatt'r than one-half k·ngth ot' oc 
cluclen t margin: scutal articular rid.l.!l' not ex 
tending beyond terga l margin: tL'rgum broad, 
w ith convex scutal margin; lt'rgal spur ver·~· 

short. less than one-tt>nth !ength ofµlate. brnad 
occupying 01w-lwlf' wid1 Ii of basal margin. sub 
tru ncate basallv. nearly confluent with l>asi 
sc utal angle; jur~ctun .. • ti spur and carinal "'ide of 
basal margin arcuale. 

Geolor;ic (Incl Of:'OfJrnphic disfri/J1111011 
P liocene. western Eurupt•: Coralline Cra,l! Sul 
ton. England; Rau\·i!le. Cotentin. Frn1H't' Bol· 
dei·berg. near HassL·lt. Th•lgium, Karrl'ndiJKl 
F onrnition. Vrase1wdok. Kallo, Antw1..•rp, B1..·l· 
giurn (new locality. ('ol!ect1..•d by J S. II. C ill ns. 
19851. 

Dispositio11 c~r specimet1.-;: Hypotyp('"' l Sl'\'.\1 

..t2:{878 through ..t2:~881. and paraty·pt- lot l Sl'\'.\1 
"123882 from the PliocL'lW Karrl'ndi,ike F 1r c. 

tion. Belgium are depositL'cl m till' eol!l'l'tion JI 

the Depanment of Pa]pobiolo).(,\' l'\;1tio1 <11 

Museum of Natur·al Histor\'. \Vashingto1 D. C 
R ef'crcm·c specimens ar~, ckposilt'd ti t: 

B ritish Must'um i Natural I li~;tor,\' . I ,(111dc1ri 

Discussion: This spL•c:it•s is dist1ngw~hl'd 
from others in tlw g\•nus Acti11oh(ll<11111s by 
the radial ornament and !ong. promint'nt 
adductor ridge of the seutum. and thl' 
b road, short. basallv subtnmcatl• tl'rgal 
spur. There does not.appt•ar· tu ht· anyjus· 
t ification for maintaining a taxonomic dis· 
tinct ion between indi\'iduals with smooth 
a nd cost<1te sht•lls, l'\'t'll in !ht• ;1bst•11cp of 
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opercular plates of' the latter. As indicated 
b>-1 Darwin (1854b. p. 27-28l. the only other 
observed differences art' the naiTO\\'er and 
more steeply sloping n1dii. and the crenate 
rather than smooth sutun1l edges of the 
alae of costate forms. As both costate and 
smooth shells arc found in all other specit•s 
of Aeci11obalmws. and a s the costate s hells 
occur with the non-costate or partial!>• cos
tate shells of typical A. bisulcntus. we are 
placing A. bisulcntHs plicallts in synon>•my 
with A. bisulccuus. There is lht• possibil ity 
that the unusually costale jun_•nik• shell fig
ured by Danvin ( 1854b. tab. 2. fig. 2cll rep
resents a different species and. perhaps. 
genus. Danvin's illustration suggests that 
the radii of this specimen are transpariet<1l 
and that the orifice is consiclt·rabl>' smaller 
and untoothcd. In the absenct• of opercu
lar plates and a detailed description of the 
shell. hO\\.e\'Cr. no clefirnte conclusions cc.m 
be drawn on the affinities of this specimen. 
Actinobcilcrnus bisulcatus I including the va
riety plicnllts Darwin ) was 1·eportt>d \.»' 
Alessandri I 190i. 19221 and Davadie I l9G:l 1 
from the Eo<x•1w (Marinesianl. Oligoct•1w 
and Miocene of France. and f"nnn th<.• 
Miocene of England. Belgium and Gt•r-
1T1any. To our knowledge. all or these (.'X· 

tralimital records are based on shells or 
parts of shells without opcrcular plates. 
and should not be considered further until 
corroborated. It is particularly unlikely 
that an>-1 of the Paleogene specimens as
cribed to A. bisulcatus can be attributed to 
Actiuobalanus. 

ACl'INOBAl.ANlS DOLOSCS (Darwin, 1854 l 

Bu/anus dolo:rn.s DARWIN. 18.5·la. p . 295. pl. 8. 
fig. 7: 185·1b. p . 28. tab. 2. figs . :3a-'.kl. 

Bnfonus fArmutobnlu11us) dolos11s Danvin. 
DAVADIE, 1963, p. 7G, pl. 11. figs. 1. la, 5: pl. 
12, fig. 3; pl. -16. figs. la-b. 2a-b. 

Buloutis ( J\cti nolm/(1 HUS) do/osus ! Dai·win I. MO
RONI. 1967. p. 925. 

Acti1wluilc11111s do/os11s (0anv1nl. NlO:WMAN and 
HOSS. 1976. p. l~l. 

non Bofotius dolosus D;11'win. LECOINTRF.:. 
1910. p. 2. pl. 10. figs. 1-G [Mio<:l'TH.'. Faluns 
de Touraine. Franc(.•]. 

non Bl1lr11111s fArnw1olw/u1111sl dolos11s Darwin. 
DAVAD!l·:. 1no:~. p. 77 [records from 
Miocene of FrarH.:e. Pliot'(;'IW of Nor·wa~· ]. 

l.ectolype: Scutum and tcq . .!tnn illuslratt'd by 
Darwin 1185-lb. tab. 2. ligs. :k-dl. 

Type loc(lfity_. Unknown. 
f<.'litl.'l!ded cfiu9nosis: J);lrietes Snl(lOth or COS

l<JU,>; r·adii nan·O\\' to broad . µa1·;1p<11'1(.'ta l: 
scutum \\"ithout l,:xternal n1d ial on1ament: scu1al 
adductor ridge pn1minl'nl, ](.'ngth greater than 
01w-h;1]f k'rH.!tli of occludl•nt m;irgin: scutal ar 
ticular r·idgl' not l'Xt(.~nding beyond tergal mar·· 
gin: ll'rgum broad. with c:onn•:x scutal nw1·gin; 
tergal spur· long. OVL'I' 011<.'-fifth length of plate. 
occupymg about one-thil'd wait h of basal mar·

gin. basally 1·ounded. sligh!ly l"l'lllO\"l'd from 
hasiscutal angle: sides of spur p;1ral lel; junctun_· 
of tl'r·gal spu1· and cannal side of b;1sal maq . .("lll 
angulatl'. 

Geo/09ic (l)ld W'091·c1pl1iC" distrilrn11011. l,O\\l't'-
1\liddle Pkisl<H"l'lll'. E:ngland: H.ed Cr·ag. Sutton; 
\lammalifl·rous Crng; Nonuch Crtig. Pos\\\·ick. 
lll'arNorw1ch. 

Discussio11. This sp<..'Cil's most close!>· rP
sembles A. bisulcnws. d ifk•ring in lacking 
l'Xtl'rn;1l radial oniament on the scutum. 
and in having a much longer and nal'l'OWPr 
tergal sptn- and parapa1·il'tal rather than 
clisparietal radii. Ac1i11obala11us dolosus 
was reported from tht' Miocen(_' of France 
and the Pliocene of Norwav hv D;:1vadi(' 
( J~l6:~). but as neith t• r of the~C' r~•eoi·ds ;ire 

supportt>d by description or illustration 
and are considerably older than Darwin's 
English records. \VC' do not consider them 
val id at this time. The thret' shells without 
opercular plates illustrated by Lecointn._' 
( 19\0l from tht• Miocene of' France arc 
similarly unidentifiable. 

PLAT81 
F'igures 
1-4. Actinobalcrnus bisulcatus. Karrendijke F'onnation. Antwerp. Belgium. I. USNM 

423878 ihypotypcl. interio1· ofscutum, :nx: 2. USNM 42387~) ihypotypel. interior of 
tergum, 28X; 3, USNM 423880 (hypotypel. extenor oftergum. :llX: 4. USNM 42:l881 
(hypotypel, exterior of scutum. '27X. 

5-7. Ac1i11obalanus collinsi n. sp., Bercht·m Formation. F:degt·m sands, Antwerp. Bel
gium. 5, USNM 423884 lparalypel, exlerio1· of lergum, 28X: 6. USNM 423885 
lparatypel, interior of scutum, '2.GX: 7, USNM 42:~88(i (paratyp(•), t·xtl' r ior of sc utum . 
22X. 
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ACTINORAl .A;\IUSCOLLINSI new species 
Plate I, figs. 5-7; Plate 2; 

Plate 3, figs. 1-4 

Di(lgnosis: Parictcs usually eoarsely costa te; 
n1dii narrow, disparietal; scuturn thick. without 
external r·adial onwrnent; scutal adductor r·idge 
short. prominent, eentrally located; scuta! ar
ticular ridge extends \veil beyond tcrgal margin : 
1ergum thick, ncl!TO\v, with s trnight ::;cutal mar
gin produced into brood shelf: tergal spur short. 
acurninate , occupying less than one-third width 
of bnsnt margin : juncture of iergal spur with c;1r
inal side ofb;_iscil rn<1r·g in w-cuate. 

Description: Shell known only from disarticu
lated compa1tmental plates, rnoderalely small. 
the largei· rostn.1 ubout one em in height; 
parieles thick. solid, coarsely plicale: radii solid, 
narrow, with steep ly-s loping summits a nd 
smooth sutural margins: alac broad, thin, with 
convex, \Velted summit:; separated from rest of' 
ala by deep groove and marked by sharply up
turned growth lines; sutural edges of alae thin , 
smooth: sheath occupying upper half lo two
thirds of interior of compcirtmental plate: be:isa l 
margin or sheath removed l'rom interior or plate . 
leaving broad, shallow space under sheath; in
terior of' parietes with numerous, prominent . 
Oat-topped to acute longitudinal ribs that extend 
from basal margin to bnse of' sheath: basal edges 
of internal ribs acuminatc, not denticulale; in
terior of compartments framed on e ither side by 
thickened borders of radii and alae: calcareou s 
basis thickening lowal'd margin. lubiferous. 

Sculum thick, markedly bowed outwardly be
tween basal margin nnd apex, broad , with bas<'ll 
m<lrgin as long or longer than tergal margin; ex
terior ornamented sole ly by prominent, closely
spaced. cord-like growth ridges; occludent mar
gin thickened to f"orm broad. beveled shell' in 
upper two-thirds of p la te ; lower third of occlu
denl mar·gin usu<'llly denticulate: art icular ridge 
thick. prominent, occupying upper· two-thirds of 
teq~al margin padially reflexed over deep. nar
row articular furr ovv, and extending well 
beyond tergal margin: adduclor ridge short, 
straight. prominent., acute, parnl!el lo occludent 
margin, centrally located on plate, and partially 
overhanging s hallow, e longate pit below ridge: 
adductor muscle pit elongate. par·allcl to adduc
tor ridge, rnoclerntely deep; lateral depressor 

rnuscle pit small. very deep. round to ellipt ical, 
situated a t basitergal angle on basal m argin; Rpi
cal part of sculum markedly rngose. 

Terg um thick. Oat. usu<llly narrov.'; exterior 
marked by prnrninent. c losely-spaced growth 
ridges crossed by radia l st riae on car·inal side; 
scuia! mar·gin straight: carinal rnar·gin convex 
without well-developed zone of upturned 
growth line:;; articula1· ridge prominent, triangu
lar. highest in apical third of p lute a nd extending 
to basul margin. p<1rtially reflexed over broad, 
deep a rticular furrow; depressor m uscle crests 
short, prominent. seven in number. located on 
protuberant corne i· of basal mar gin; inte l'ior or 
plate markedly rugose; spur fasciole fla t or 
slightly depressed, bordered on scutal s ide by 
narrow groove: tergal spur short, occupying less 
lhan one-four·th or basal margin, acuminale, re
moved by a distance nearly equal to its own 
length from basiscutal angle; juncture or s pur 
with carinal side of basal margin deeply arcuate 
to subangular. 

llolotype: Tcrgurn. USNM 423883. 
Type locality: Berchem Forrnntion, Edegem 

s<'l nds, .:\.1.e tro works spoi l h ec:1ps, Borgerhout, 
Antwerp, Belgium; J . S. II. Collins. collector, 
1985. 

Material: Over 100 disarticulated com
partmental pla tes . 23 scuta and 7 terga from the 
type locality. 

Disposi tion of types: IIolotypc USNM 42388:3, 
paralypes U SNM 423884 through 423896, and 
paratype lot USNM 4238!17 are in the collection 
of the Department of Paleobiology, National 
Museum of Natural History, Washington, D. C; 
reference specimens are in the eollection of the 
British Museum (Natural H istory) , London. 

Geologic and geogrnpli'ic distribution: T ,ower 
::vliocene, Belgium. Knov .. ·n only from the type 
locali ty. 

Etymology: This species is named for .J. S . H . 
Collins, collec tor and dona tor of the only known 
specimens, in recognition of his numerous con
tributions lo our understanding of foss il Cir
ripedia. 

Discussion: Actinobalarrns collinsi is 
most readily d istinguished from other 
species of' Actinobalanus by its coar·sely pli
cate s hell , u nusually thick ope rcular p lates 
and the broadly renexed she lf developed 

PLATE2 
Figures 
1-7. Acthwbalanus collinsi n . s p . Bcr c h c rn Formation, Edcgem sands, Antwe rp, B el

g ium. 1, USNM 42:3887 (parnlypc), exterior of sculum, 20X; 2, U S N M 423888 
(paratype), exterior of tergum, 34X; 3, USNM 423889 (paratype), inte rior of tergu m, 
28X; 4, USNM 42388:1 (holotype), interio r of tergum, 34X; 5, USNM 423890 
lparatype), inte rior of te rgum, 31X; 6, USNM 423891 (paratype), interior of scutum, 
24X; 7. USNM 42:l892 (paralype), interio r ofscutum, 19X. 
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on the scutal margin of the tergum. The 
Miocene reports of' Actinobalanus bisul
ccitus by Alessanclri (1907, 1922), Withers 
(1953, p. 58) and Davaclie (1963), and of A. 
dolosus by Davaclie (1963) from Belgium 
and France may represent A. collinsi. 

A CTINOBALiANUS FLORIDANUS new species 
Plate 3, figs. 5-9: P late 4 

Di.ugnosis: Parietes smooth or rarely plicate; 
r·adii narrnw. disparietai; Seu tum without exter
nal radial ornament; basa l margin about two
thirds length of occludent margin: scutal adduc
tor ridge prominent, s hort, about one-quarter 
length of occl11dent margin; scutal articular 
ridge extending beyond tergal maq;in; tergum 
broad, with straight scutal margin: carinal mar
gin with upturned growth r·idges; terga l spur· 
short. occupying about one-th ird of basal mar
gin; basally rounded; junctur·e between spur 
and Carina! side of basal margin deeply arcuate. 

Description: Shell small, up to .5 mm in 
CcH"inorostral diameter, conic, with moderately
toothed orifice; parietes thin, so lid, smooth, 
rar·ely plicate; radii solid, moderately narrow . 
with steeply-sloping summits and th in, non-sep
tclte sutural margins: alae broad, thin, with con
vex, welted summits and thin. non-septate 
sulural margins; sheath occupying upper half to 
upper two-thirds of compartmental plate: basal 
mar·gin of sheath either connuent with, or on ly 
slightly removed from plate inter ior; interior ~f 
parietes with numerous. prominent, nat-topped 
longitudinal ribs that fade toward. but extend to 
base of sheath: basal edges of internal longitudi
nal ribs thin, not denticulate; interior of com
partments framed on either side by thickened 
borders of alae and radii; calcareous basis thin 
near center, thickening toward margin, tubife1·
ous; basal tubes dividing near· rna r·gin in some 
speeimens. 

Scutum thin, oul.\vard!y bowed between basal 
margin and apex; relatively narrow, wi th basal 
margin about two-thirds length of occ ludent 
margin; exterior ornamented solely by widely 
spaced. sometimes prominent growth ridges: 
occludent rnar·gin often thickened into nat, 
broad shelf in apical half, with prnminent den ti -

cles lining basal half; articu!a1· ridge prominent, 
th ickened, occupying upper half to t\vo-th ird s of 
tergal margin. reflexed ove i· broad, deep a rticu
lar furrow, and extending well beyond tergal 
margin; adductor r·idge short, about one-fourth 
length of occludent margin, straight, prominent, 
acut.e. parallel to occludent margin, centrally lo
cated on plate; adductor muscle pit elongate, 
parallel to adductor r·idge, deep; an elongate pit 
also borders the adductor ridge on its tergal 
side; late r a l dcpressoi· muscle pit small, round, 
modera tely deep, on basal margin s lightly re
moved from basiter·ga! angle: apical par·t of in
terior of sculum rugose. 

T ergum thin, broad. tr-iangular. nat; exterior 
marked by indistinct or occasionally prominent, 
\videly-spaced, growth ridges; scutal margin 
st r aight ; carinal margin convex , marked exter
nally by narrow band of upturned growth 
ridges: adicular ridge prominent, triangulai-, 
best d eveloped in apical third of plate and fad
ing toward, but extend ing to basal margin, par
tia!ly reflexed over· broad, deep articu la1· fu1·
row: depressor muscle crests s hort , prnminent. 
closely-spaced, six in number: interior of plate 
markedly rugose; spu r fasc io lc nat to slightly de
pressed. usually bordered by impi·essed line on 
scutal side: te r·gal spur short, basally rounded. 
occupying.about one-fourth of basal margin, re
moved by a distance s light ly less than its length 
from the basiscutal angle ; juncture of spur with 
carina l side of basa! margin deeply arcuate. 

Holotype: Shell with opercu lar plates, USNM 
423898. 

Type locolity: L imy facies of the basal Chipola 
Formation, Alum Bluff Group, at power line on 
no1·th bank of T en Mile Creek, 13 mi north
northwest of the mouth of the creek a t Bailey's 
FerTy on the Chipola River, Calhoun County, 
northwestern Florida ( TU 830); Earl Manning, 
co!!ector, March 27, 1986. 

Molerial: Twenty complete she!ls, sever-al 
with opercular plates in growth position; and 
over 100 compartmental plates. 

Disposition of t.ypes: Holotype USNM 423898, 
paratypes USNM 42389!J through 423908, and 
paratype lot 423909 are in the collection of the 
Department of Paleobiology, National Museum 
of Natural History, Washington, D. C. 

PLATE3 
Figures 
1-4. Actinobalanus collin.si n. sp., Berchcm Formation , Edegem sands , Antwerp, Bel

gium, all 12X. 1, USNM 423893 (paratype), exterior of lateral plate: 2, USNM 423894 
(paratype) , exterior of lateral plate; 3, USNM 423895 (pai-atype), interior of rostral 
plate; 4, USNM 423896 (paratype ), exte rior of lateral pla le . 

5-9. Actinobalanus J1oridanus n. sp . , Chipola Formation , Calhoun County , Florida, all 
33X. 5, USNM 423899 (paratype ), exterior of scutum: 6, USNM 423898 (holotype), in
terior of tergum; 7, USNM 423898 (holotype), inter ior of scu tum: 8, USNM 423900 
(paratype l, exterior ofscutum; 9, USNM 423901 (paratype), interior oftergum. 
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Geologic und geogmphic distribntion: Lower 
Miocene IBurdig:alianl. Flor·ida. Known only 
from the type loca!ity. 

Etymology: This species is named for the State 
of Florida. 

Discussion: Actinobalanus J1oridanus is 
the only species of the genus known lo 
occur outside of the western European re
gion, and is approximately the same age as 
the oldest known European species, A. 
collinsi from the Miocene of Belgium. Ac
li1wbalanus j1oridanus closely resembles 
the type species, A. actinomorphus. espe
cially in the morphology of the opercular 
plates. However, the sculum of the new 
species is narrower and has a longer, more 
prominent adductor ridge, the external 
growth ridges of the tergum are upturned 
along the carinal margin, and the juncture 
between the tergal spur and the ca r in al 
side of the basal margin is deeply, rather 
than gently arcuate, imparting greater def
inition to the tergal spur . In addition the 
shell of A . ./loridanus is typically smooth, 
with only the rare example being plicate, 
whereas that of A. actinomorphus is usu
ally markedly costate, although examples 
with smooth shells are known . Most indi
viduals have a relatively flat basis such as a 
group found on a naticid shell, but others 
replicate the ornament of the ribbed mol
luscs to which they were attached. A smal
ler number are elongate in the carinorost
ral direction, with their lateral margins 
curled under to form a clasping basis, indi
cating attachment to cylindrical objects, 
possibly ech inoid spines. 

IV. KEY TO THE SPECIES 
OF ACTINOBALANUS 

I. Exterior of scut.um with 2-3 distinct radial fur-
rows Actin.obalanus bisulcatus 

1. Exterior of scuturn with growth ridges only 

2. Scutal margin of te rgum convex, lergal spur 
broad, abou t one-third width of basal margin 
with nearly parallel s ides; length or scutal ad
ductor ridge over one-half length of occ!u
dent margin . Actinobalanus dolosus 

2. Scutal margin of tergum straight, tergal spur 
narrow, no more than one-th i1·d width of 
basa! margin, with diverging sides; length of 
scutal adductor ridge no more than one-quar
ter length of occludent margin 3 

3. Opercular plates thick; scutal margin of te1·
gum produced into broad shelf; she I! coarsely 
plicate Actinobalanus collinsi 

3. Opercular plates thin; scutal margin ofter
gum not developed into broad shelf; shell 
smooth or· costale 4 

4. Shell usually cost.ate; length of scutal adduc
tor ridge less than one-fifth length of occlu
dent margin; basa l margin of scutum nearly 
three-fourths length of occ!udent margin; ter
gum without upturned growth ridges along 
carinal margin 

Actinobalanus actin01norphus 
4. Shell usually smoolh; length of scutal adduc

lor ridge one-quarter length of occludent 
margin; basal margin of scutum less than 
two-thirds length of occludent margin; ter
gum with upturned growth ridges along cari
nal margin Actinobalcnius .f7oridanus 
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PLATE4 
Figures 
l-8. Actinobalanus ./Ioridanus n. sp . , Chipola F ormation, Calhoun County, Florida. 1. 

USNM 423902 (paratype), inte r ior of lateral plate , 13X; 2, US NM 423898 (holotype), 
oblique view of shell. 12X; 3, USNM 423903 (paratype), interior of rostral plate with 
attached tubiferous basis, 34X; 4, USNM 423904 (paratype), exterior of articulated 
rostral and lateral plates, l 2X; 5, USNM 423905 (paratype), interior of carinolateral 
plate, 13X; 6, USNM 423906 (paratype), interior o f a r ticulated carin olateral and lat
eral plates with attached tub if'e rous basis, 20X; 7, USNM 423907 (paratype), exterior 
of partial articulated cylindric shell, 14X; 8, USNM 423908 (paraty pe), interior of 
carinolateral and lateral plates with attac hed tubiferous basis , 33X . 
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