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I. ABSTRACT 
Mollusks and foraminifers from the type 

section of the Raysor Formation in the 
Coastal Plain of South Carolina were ob
tained from collections in the National 
Museum of Natural History. Smithsonian 
Institution, Washington, D.C.. and the 
Charleston Museum, Charleston, South 
Carolina. Analysis of the molluscan taxa 
shows the unit to be correlative \Vith the 
Rushmere and Morgarts Beach Members 
of the Yorktown Formation in Virginia and 
North Carolina. Planktic foraminifers in 
the Raysor indicate an equivalency with 
Blow's (1969) Zone N20 [~Berggren, et al. 
(1983) Zone PL3]: this equivalency would 
s ugges t that the unit is lower upper 
Pliocene. The Raysor was deposited on a 
s hallow shelf in a setting that was temper
ate at first, but which quickly warmed to 
subtropical. 

II. INTRODLCTION 
The Ravsor Fornw.t1011, t 1th1e .mit in 

the Uppe1: Tertiary of South C· rolina, has 
been correlated with \'anow bed: of the 
Yorktov.'n and former Duplin ~ormations If 
Virginia, North Carolina, and South Caro 
!ina tCooke. 19:~6; Blaekv,'elder ~tnd \Vard, 
Hli9: Campbell"' nl l!i'i51 The Du> Jin 1s 
now incorporated in the R< y < r and 
Yorktown formatiorn IH\aekwl'ld and 
Ward. Hl7~JL Some rncertatt tv '- xi~ts '-'on 
cerning thl exact stratigraphic J. lat l·ment 
of the Raysor because of the >rl ser CL of 
temperatl' irolluscan taxa that gl\'I 1t a 
lower Yorktov.:n character, e\·l r th( ugl 
the preponderance of spt.·Cil•s pre:.ent md1 
cates correlation with the uppl·r York 
to"'-'Tl Colll•etion~ of mol usk s ·01 thl 
ongmal Ra~·sors Bridgl' locality ( chu~l·n )~' 
Cooke. rn:rn. p. I W. to bt• thl· t_vpt.• -.;ed1on 
Sl'l' figure It v.:en• obtairwd '"rot the Char 
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Figure 1. Index map of South Carolina showing the following localities referred to in 
the text. t 11 Raysors Bridge. 121 Canadys Bridge, (3) mouth of Four Hole Swamp. (4) Neo
stratotype section of the Raysor Formation. (5) Givhans Ferry, (6) Goose Creek, (7) Mar
tin Marietta. Berkelt•y Quarry. (8) Tearcoat Branch, (9) "Muldrow Place" of Gardner and 
Aldrich ( 19191. 
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\es ton Museum, Charleston. South 
Carolina, and the National Museum of Nat
ural H istory, Smithsonian Institution. 
Washington, D.C. Some of the specimens 
retained enough matrix for a foraminiferal 
analysis. 

III. HISTORY OF 
THE TERM RAYSOR FORMATION 

Cooke (1936, p. 115) proposed the term 
"Raysor marl" for "deposits of upper Mio
cene age older than the Duplin marl in 
South Carolina." Thus, the formation 
name was based on a perceived difference 
in age and not based on lithic characteris
tics. Cooke (1936, p. 116) based his descrip
ton on that of Sloan (1908, p. 280-28 ll and 
added no information on the outcrop on 
the Edisto River, "one-fourth of a mile 
below [Raysorsl Bridge on west side. 8 
miles S. 25 W. of St. Georges.·· Colleton 
County, South Carolina (fig. ll. Records 01 

the mollusk collections in the National 
Museum of Natural Hi story indicate th; 
Earle Sloan and Frank Burns. an assistant 
to W. H. Dall (U.S. Geological Surve,·J, ,·i· 
sited the Raysors Bridge locality in I !JO·l 
(USGS Tertiary Joe. 3991 I. Burns ma<k 
another very small collection in 1904 at tlw 
confluence of Four Hole Swamp with the 
Edisto River. Dorchester County. S.C 
tUSGS Tertiary Joe. 3989: fig. l i. Sloan 
made a larger collection in 1909. and Sl'nt 
specimens from that collection to tlw U. S. 
National Museum (USGS 5295\. The bulk 
of the 1909 collection is retained in tlw 
Charleston Museum. where most of 
Sloan's collections are kept 1Blackwelder, 
1967). 

The Raysors Bridge exposure h; s not 
been relocated since the Sloan collection Ill 
1909. Sloan ( 1908. p. 280-2811 descnbc•d a 
section at that localitv (his Joe. no. :3()!)1 

Cooke (1936, p. 116) ,:epeated the sc·ctim 
with some modifications as follov ... ·s: 

Wicomico formation 1Pleistocenl'i f lCt 
5. Mottled clay and sand . 
4. Dun-colored clay in layers. 

horizontally interst ratified 
with thin seams of sand 11 

3. Coarse sand on the much-proded 
surface of' the Raysor marl 

Raysor marl (upper Miocene i 
2. Marl consisting of' shells in <1 

dark-blul' soft matnx. cont.\ins 
80.82 percent or c;_dcium carbonatl' 

Cooper marl !Eocl·1wl: 
1. Harsh. hard glauconitic marl 

similar to marl at Stokl" Bridt.,l· 2 

Attempts by tlw authors to fmd hl' ong1· 
na! local it.v have failed. Possibl\ lw local· 
itv can onlv bl· st'l'n at extn·111l•lv o\\' wakr 
o~. it may. he slumpl'd and o\'(:rgrown. In 
1975 \Vanl drilled an augPr hoil• just south 
of' the Routt· 1.5 bridge over tlu Fcli~;to 
River at Canad~·s. Colleton Count\ 1 fig. 1. 
Joe. 21. He pentrat<·d 1:i.,1 ft>C't 1. I I of 
fine. shellv. calcan•ous s;md similar o that 
described.bv Sloan. 

Cookl' I u}:~ti1 and Black\n•ld(•r d \\'<.1rd 
tl9791 recogniZl·d the "middll' Y JJ .... )\\' ' 

tof Mansfil'ld. 1928. l~H-~ equiv\[( nev 1t' 
the Raysor colll'etions at t n ~at 01 al 
'.\Iuscum USN:\! 'i2!J5. l'S'.\ 'V 9!JI 1 

Rlackwl'lcler and \V ff( Ufi~l urtfer ·l c· 
ognill•d that n its typt_ .r t 11 'F\. v"or 
w~t:, highly call';, re(ll < t WdS n•\; 1vt. iv 
l;,1ckm ! n cl.t~,tic 11 tl ~1cll. Tl--u v uP~,l cc 
tlwreforP, that tfc urp {.1-y ir 1\Iad 
( L"llll'lldcd to l<l}' Jr ~·orm; · i~ m )l re· 
t;:·int.·d as a urut >I l rr c1t ( p,d ,u ~ Hi d 

f1cies l'qUi\'dlt.r t of iil' .11 f 111ar 7.t,~"l' 

sands uf tlw 'r .: < >v~r F >1 2L 
The YorktowP nLt tll' l ll:;t.•. t.•x 
tl'nch. from\- la ac 'l, .. N< rt C m<1 
and 11 o Soutl C·u·n.in.t n V ·1t1111c1 md 
;'\Jorth C;:trolma, hl' 1. '11 Wd! c H tl c !: ct 

sc·r1t•s of" ;hl ll;i <.:.aflCI<.: am l _.1 v ·-di c dC ro: 
the l'ntirl' ); · 11 Soutl C·t1 >I <. t1H L 

c , ~tic dl'p( 1t l ('L,iP'l' t '1mner < t t 
ward, t. c VP!' dt•po! 11 p1 I < _ vt r\. l di' 

sl on· SP: ""ctr I int f l-c1: 1r. c· <'' • 
r ,ttl•nal d< rn111.itl '1 re(. \tt c he cl • c 
c•H ><. , T ·· pn_•1inm11: Iv <11L ffl,111: 

c1 s 1~ ,.. pi I he h ) q r F < r1 .1t <., 1 

Bl.c 1 t ll )1'1 l<.. 1 1.\ fl ct11in mid 
ct be lo( dlt.>d, B\; ck '-'l~ll ul \V·11 f 

( i!J, I· 19 .(,'ff c ed I l. )~ l'cll JlV( l l.'· 

t < ft r t t {d\ 1r F or1r c1t < fl m hl 
1ar " ii ti l F ( • i Ri\.'t U S\ 1rn 
• I f)f" ·,..c r of th< {<tilt Gl >nd~ Dor 

{'h1" .. 1l'.1 Count\- ~' 1 i~ 1. t c , 

IV Pl 'V!Ol' CO lnl· LAT 0"< 
OF Tl!F RAYS1l,F')!{\'\l'IO:"J 

_ uoniev .inct ii l" I~.::;·) lid 101 • u~h 

t 1< br I· lal Ft y•·( r f ( l )111 ( 

C'l! 'I 'I tl\.'t l flt )' ( <tl 1 v l·t.rn 
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Figure 2. Correlation chart showing Neogene units from Virginia to Georgia. 

(fig. 1, Joe. 5). They concluded that those 
beds were of Pliocene age. Sloan (1908. p. 
2811 reported that the shelly marl below 
Raysors Bridge was of Miocene age. 
Sloan, who was not a paleontologist, may 
have been given this information by Frank 
Burns, iUSGSI, who helped him make his 
first collections in 1904 (USGS coll. no. 
39911. Mansfield I 19351, in a correlation 
chart, indicated that the bed at Raysors 
Bridge was equivalent to this "Zone l" of 
the Yorktown Formation in Virginia and 
placed it in the lower upper Miocene. 
Cooke (1936, p. 115-1171, referring to the 
lists of mollusks identified by W. C. Mans-

field (USGSI from the Sloan collections, 
concluded that the Raysor deposits were of 
"upper Miocene age" and "older than the 
Duplin marl in South Carolina." Cooke 
further staled that the Raysor was be
lieved to be "equivalent to a middle part of 
the Yorktown formation of Virginia and 
North Carolina and to the Ecphora zone of 
the Choclawhatchee Formation of Flori
da." Cooke's (1936. p. 100) correlation 
chart, however, showed that the Raysor 
was the equivalent of the lower and middle 
Yorktown Fonnation. Mansfield ( 1944) 
placed the Raysor in the lower Yorktown 
(his "Zone l "1, even though his zonal indi-
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cator ;.Pecien clintonias .. is not present in 
the unit. The Yorktown and its equivalents 
have been included in the Miocene. but 
Hazel (1971, p. 81 concluded that beds from 
the Ecphora zone al Alum Bluff, Florida. 
were in part early Pliocene and suggested 
that the ''uppe r Miocene-lower Pliocene 
boundary in the Atlantic and Gulf Coastal 
Plain eventually will b e revised further 
downward to include in the Pliocene more 
of the deposits that have been traditionally 
assigned to the upper Miocene ... Hazel 
(1977, 1983) subsequenly placed all of the 
Yorktown, as applied in the strict sense by 
Ward and Blackwelder. 1980, and its equi
valents in the Pliocene. The Raysor, there
fore. has s ince been considered to be 
Pliocene (Blackwelder and Ward. Hl79: 
Cronin, 1981: Cronin. et ctl .. 1984 I. 

The correlation of the Raysor with spc 
cific units of the Yorktown Formation has 
been ambiguous. Campbell et ct! .. il!J7.51 
suggested that the "Raysors Bridge Mem 
ber'' (his term) was equivalent to Zone 1 of 
the Yorktown Formation (of Mansfield. 
1928. 1935, 1944 I but slated that the data 
were not conclusive. Blackweldt•r and 
Ward (1979) indicated a miclcllc• Yorktown 
equivalency based on the presence of tlw 
following mollus ks iUSGS Joe. no. 52951· 

Fissuriclea redimicula tSay. 1824! 
( = Diodora reclimicula in Table I J 

Glycymeris subovata (Sa~·. 18241 
Crnsscitella undulata Say. 1824 
Anadara lie11osa (Say. 18321 

This correlation \vould mean eqw\'a· 
lency with the Rushmere and Morgarts 
Beach Members of the Yorktown Fonna· 
tion of Ward and Blackwelder i 19801. Cro· 
nin 11981, p. 8171 stated that the planklie 
foraminifers in the Raysor Formation "rn· 
dicatc the probable time-equi\'alence of 
this ostracode zone with the PterygocJjlhe 
reis ine:rpectata. and lower part of tlw 
Orionino vaug}wni ostracode Asseml~lagt' 
Zones of the Yorktown Formation of Vir 
ginia ... These zones were establisht•d by 
Hazel (1971 J and are e qu1valpnt to tht• 
lower !Zone I of Mansfield 1928. 19441 and 
upper <Zone 2 of Mansfielcil part~ of' tlw 
formation. Hazel ( 1983) and Cromn er al 
( 1984) reiterated this placement. Bt>cause 
of the ambiguity in correlating the Raysor. 
the present study was initiated. All kno\\'n 
collections from the original Raysor• 

Bnclge locality made by Sloan an<llorl 
Burns were examined. and these colk•c
tions then were c.:oiripared with others 
made 111 South Caroina. N'orth Carolina. 
and Virgima. 

V. STUDY MATERIAL 

The principal components of thi~ study 
are thn•e USGS colk•ctions in the ~ational 
Must•um of :'-Jatural Histor~·. \\'ashmgton, 
D.C., and one colll•ction in thv Chark~ston 
Museum. Charleston. S.C., which contain 
a total of -t92 mollusk specimens. Tlwsp 
collections \\'en• made b.v Eark Sloan ;md 
Frank Burns in IH04 and by Sloan Ill l!Hm. 
ThP USGS colk·ctions 52H;) and :~mn ire 
listt•d as being from Ray·sors Bndc:t· but 
clearh· conw from thP local!!>-' d(·~c.:rilwd by 
Sloan. 11!)08, p. :>80-281) ··011c-four~h ol a 
milt• below Raysor<, Brid,C!l' oil [tin• \\'l'St 
~ide," Colleton. Countv. South (\.•n lin;t. 
Sloan's collectim n tht> CliarlP':ilon 
:vrust•um also .ists J{a~ ~or B ·idP;l' a: tlw 
localit\' but h1: ucalit_v nunbtT ~.C Sur
vev !H.J. Jfif.)1 is thl· :><llnl o(': 1tv .1.~· tt l onP 

dt~~cnlwd in 1908 r: 'JHOf. A 1 t 1c )• 1 pit• 
wa~ localed that coPt um·d h1 lt ov• · 
{l>r spt•cit.."s Ostrerr lr rkt1 1 • ThP or·cur 
n•n<'P of that ;pt•e1t" 111 t ll pll 

suggL'sls tlw µre~;t·rwL of tilt' . It bl·d 
(Ra\'sor Form~1t1on , t it cl: t a: r ,r dcn\·n 
riv~r as thl' rnouth of FOL r Holt Sw<1mp 
which is loc; ted approxiin;_, t y HH rrnil 
( 1.85 kml upnvt·r from nu- ru o~·t HVpt• 
Sl'Clion chosl'n for tht Rav ~or} v Bi L<:KWl 

dl'r and \rard lffi91 
Taxa from t'ach of t H- four c1 l'l°f 01 

<1n· li:~tt'(I in Tahll' ~ Tht• nu1r bt r of pt•t 
nwn~· <11Hi ht'IJ' ·ond1tI01 ' ll t • r at 
f'<1ct01')', o are ~IVl •1. Comment' · 
;t_·lt_>d ·d ;pl•CllllPll: \!'(. ltlCI ciPI . Sl vl'I 

-.;ppc1mt•n: Ill i IH' collt'clion! dl'P >1 UP 
known on~m bt·c.1usl' tht spLc11rl P' an 
t:;sociatt l, \\' h tholog.l" Jiffl·re11f r >1 
tlw bulk 01 thl atl'ri<tl. Tht";e ~pt· irw · 
ar" noted tl-u ·\ppl·nclix 

I ~nld1t1011 to hl' Sloan Ha:-,";or IT1 <11Prn 

V./·1n ( ollectlon~ 01 mollu ·k r >1 he 
'.\1art ;\la 1t.'lt Q1 rry 111 Ih•rkt ll v {_ < u1 
tv (1'1,,. I, Joe. ii <tnd Tl~1rcoa1 Br.H1~· 
Si.mter C nmt!· fig . 1 oc 81 wPrc .ud1e(i 
dn<i comparPd with Slo< 11 , tl r .ii cl! 

wa.~ ht' G<l!'d1wr <1nd Aldru:h l~)}!J1 11llll' 

tJOP fron tlw :\luldr >W Ph1n•" .f1,L, tl' 

!lf. Tht clost· similarity .)I tht a~· ;cmbl; '!l· 
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Table 1. Composite list of taxa from 4 collections from the Raysor Formation in its type 
area. Di st ribution of the taxa in the Miocen e and Pliocene is plotted. 

suggest that the beds at those localities are 
Raysor equivalents . 

Comments on collection from USGS loc
aliry 5295. Mansfield studied this collection 
and Cooke (1936. p. 116-1171 published a 
list of its taxa with Mansfield's comments. 

That list is as follows: 
Porncyath11s tYrnglicrni Gane: identified by T. 

W. Vaughan 
Epilonium sp. 
Turritelln l"CO"iobilis Conrad 
Cudu/us tlwllus {Conrad) 
N1tcttlo proximn Say 
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Leda trochilin Dal! !like form in Ecplw m zone 
of Choctawhatchee Forr11at1on I 

Yoldi(I tarplweio Dall !like form m Ecplwrn 
zone of Choctawhatchee Fo rma tio n 1 

Glycymeris suborntn (Say J var. 
Arcn rScaplwrca J lienosa !S ay 1 
Ostren sp. 
Ostrea dispn rilis Conrad 
Peete11je.f.fe1·.sonius Say 
Pecte11 jeffersonius var. aff. P . .J e.fJer::-;ot1111s 

edgecombe11sis Conrad 
P/icatnla murginaw Say 
Cmssatellites 9ibbesii Tuomey and Holnll's 
Crnssatellites 1rnd1dn1 us cycloplerus Dall 
Astnrte cmwetttricu var. bellu Con rad 
Asiorte .f7oridnuo Dall r Ecp lwrn ;,ont-l 

Cnrdito rCarditumera J nrnra 1Conrad 1 
Venericnrdia gnowlntu Sa~ 

Clwma corticosn Conrad 
Ech inoch(WW arcinella !Linnaeus! 
Plwcoides cribrarius (Say l 
Plwcoides contraclUs (Say 1 
Phucoides crennlatus Conrad 
Plwcoides mdiu11s !Conr·ad l 
Oiplodo1tto 1tucle1.formis ( \Vagnt>r 
Diplodont<i yorkensis Dall? 
Oiparicelln qiwdrisulcatn D"Obigny 
Aligena aequata (Conrad ) 
Cardium sp. 
Isocnrdi.(1 fraLenrn Say. gradinJ..; lWc.r·i 

rn rol i 1w Dall 
CliioHe lntilimtu athleta Conn:id 
Telllna rMerisca ) aequ istrwta Say 
Tell inn ( Angulus ) dee/ ins Conrad 
Semele suboNttn I Sav i var. 
Corb1tla inueq1wlis Say 
Corbula. groupofC . ch ipolmw Di!! 
Sa.rical•a sp. 
Te redo calam1ts H. C. Lt>a 

The specimen of Parn cya tlius 1·r1 1ylHn11 
Gane is now missing fro m tlw collect1on 
but several specimens are still p rL'sl•nt m 
the Sloan collection in the CharlestoP ).HJ 

seurn. We have made SL' \'eral rL•\'ision: i11 
the taxonomic listings . but o \·erall thl 1: ts 
are very similar {see Appe ndixi Sen·r; 
taxa that Cooke ( 1936 1 listed \\'L'rL· not pn 
sent in either USGS collect1on 5295 or :~!m . 
Either these form s were p ut in the .\"a 
tional Museum of Natura l History· 1 US'\':\1 
set and were lost. or were 1nclu<.il'd in ti l 

list because thev were m th L· Sloan colll'I 
tion in Charlesfon. Two of thesL· t;_1xa an 
"'PeeleH Je.f.f'ersonius Sa.v" and " Peel el! wf' 
fersoni us var. aff. P. je./fersoni 11s ed~wc'<Jlll 
be11sis Conrad ... a s Cook l' ( 193fi. p. l 11 

listed. 

Comment s 011 colle('l1011 from L'SGS fo(' 
nl ity 3991 . Thi s coll l'c l10n \~·as dL'StTilwcl as 
commg fro m " \ m ill· bt>low Ha~·sor Hnd~t· 
on road fro m S t. Georgl· ::>talion to l'otffl 
hou st>. Ea r ll' Sloan and Frank Hurns. col 
lectors. " We thin k that th is is thL· ~arnL· loc 
a li ty as USGS 5295. Thl' co!ll'ct ion lll<lck• m 
1~)04 is s m all. and it!" umqut· component; 
p roba b ly promptl'd tlw latl'r mon• t>X1t'll 
s1ve collections in IH09 il)'SGS . coll no. 
5295 and Sloa n coll no :~Gfi at tht Chart' 
ton Muspurnl. 

Com111e11ts OH ('<JllC'<"f!OH _fnnn l SGS loc 
ality 3!J89 This collpl'l itm con~.. 11 two 
s1k•c 111wns of Ostrea locJ.,:l1111 Car:inl'r A 
noll' in tlw SPl'l'lllll'l1 tr ;..· n~ ll d ti t t ll' 

taxon i: thL• S<ltlll' <1s tl at Lolli c1l'·.I ttl 
Ra:v·so rs BridgL·. but the no1 l' ppl 11-, 

ha\·e hl'l·ll addl·d att·r 

C01nme11fs 011 Sloc111 collt•cti(,11 frt1m wc·c11 
it!/ 'H)f) i11 Chnrlc!->fOlt .\l11st"tn1 h1 il'kw 
der JHf)71 first :t ·< t.ix fn m 'w l' l't: 

t1rn Black\\'l•lcilr 1~ ed t 11 namt' 
\\"l'l"l' \\Tilll'll on t ll' nn1.~·pu1r JC 1 H 

rnmk· no at ten pt tt Jp1 lafl' t c1~· <. r H' 
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Formation - Chesapecten jeffersonius 
!Say. 18241 or a species closely related. 
ChesapecteH jeffersonius occurs only in the 
lower Pliocene Sunken Meadow Member 
of the Yorktown Formation in Virginia, 
and an unconformity between that unit 
and the Rushmere Member represents a 
diastem of al least 0.5 million years. The 
Chesapecten lineage is so well represented 
in the Chesapeake Grnup of Virginia and 
Maryland that it is certain that fauna] turn
ove1~s are due to speciation and not solely 
the result of migration of taxa or environ
mental shifts. Such speciation is evident in 
the C. jeffersonius, C. madisonias. and C. 
septenarius stock. Chesapecten jeffer
sonius is characterized by few and heavy 
ribs. finely scaled, which are square in out
line at youth and become more rounded 
with age. In the lowest part of the 
Rushmere Member, two new forms ap
pear which have affinities with C. j~ffer
sonius, namely C. ma.disoni1ts and C. sep
tena.rius. The earliest forms of C. nwdison
ius have a few more ribs than C. je./Jerson
ius, but the valves of C. ma.disonius are 
less inflated, and the ribs arc more 

rounded and somewhat more coarsely 
scaled. Chesapecten septenarius. however. 
has fewer ribs than typical C. je]Jersonius. 
In addition. C. septenarius has finely 
scaled ribs that are square in outline from 
juvenile lo adult. A lthough the geographic 
ranges of C. madisonius and C. sep
tena.rius overlap, C . ma.disonius is com
mon only in the upper Yorktown Fonna
t ion of late Pliocene age north of the Neuse 
River and it is scarce to absent south of 
that area. Chesa.pecte11 septenarius is pre
sent, but never abundant. in stratigraphic 
equivalents of the Rush mere and Morgarts 
Beach members from Virginia to Florida. 
It appears to have been common in the 
type section of the Raysor and is also com
mon al the Marlin Mariella Berkeley 
Quarry in the Raysor Formation. 

Although having several distinctly sub
tropical to tropical elements, the Raysor 
assemblage al the type locality is clearly 
most closely allied with the temperate 
fauna in the Salisbury Embaymenl (area of 
the Coastal Plain that includes parts of 
New Jersey, Maryland. and Virginia, and 
all of Delaware ) to the north. An examina-

PLATE I 
I. Oiodorn redirnicula !Say. 18241 

Apical view of broken specimen in the Sloan Collection (box 1 J at Charleston Museum. 
Charleston, S.C.: length 44. 7 mm. height 19.3 mm. 

2. Turrirella sp. 
Aperlui-al view of an incomplete specimen iUSNM 4053471 from USGS collection no. 
3991 in the U.S. National Museum. Washington, D.C.: height 49.0 mm. 

3. Turritella sp. 
Aperlui-al view of an incomplete specimen I USNM 405348) from USGS collection no. 
3991 in the U.S. National Museum, Washington, D.C.: height 28.4 mm. 

4. Glycymeris subova.ta tuomeyi Dall. 1898 
Exterior view of an incomplete left valve {USNM 4053491 from USGS collection no. 
5295 in the U. S . National Museum. Was hington, D.C. : length 53.5 mm, height 76.8 
mm. 

5. Anaclarn lienoso (Sav. 18321 
Exterio1· view of an.incomplete left valve tUSNM 405350> from USGS collection no. 
5295 in the U. S. National Museum: Washington, D.C.: length 72.7 mm. height 46.8 
mm. 

6. Osrrea locklini Gardner. 1945 
Exte1·io1· of a left valve tUSNM 4053511 from USGS collection no. 5295 in the U. S. Na
tional Museum. Washington. D.C.: length 41.8 mm. height 34.5 mm. 

7. Os1rea rarenelicma Tuomey and Holmes. 1855 
Exterior of a le ft valve iUSNM 4053521 from USGS collection no .. 5295 in the U.S. Na
tional Museum. Washington. D.C.: length 90.2 mm. height 96.1 mm. 

8. Pseitdochama cor1icosa (Conrad. 1833) 
Exterior and interior of a right valve of a specimen in the Sloan Collection (box 431 at 
Charleston Museurn. Charleston. S.C.; length 54.1 mm. height 56.5 mm. 
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t1on of the assemblage as !isled in Table 1 
make this alliance clear, but the origin of 
the temperate condition is unclear. Per
haps a near-shore cool current brought 
temperate taxa far south of their normal 
range. or maybe the initial transgressive 
se<1s that invaded the area south of the 
Cape Fear Arch were temperate in nature. 
Whatever the reason, the temperate condi
tion was succeeded by a more subtropical 
to tropical marine environment indicated 
by a principally carbonate substrate and a 
more diverse molluscan assemblage. 

There are several possible explanations 
for the presence of a species in the upper 
Pliocene beds in South Carolina which is 
morphologically similar, if not identical to. 
C. jefiersonius. Chesapecten jeJJersoni us 
appears to have proliferated in a cool
temperate setting in the Yorktown {Sun
ken Meadows Member) sea and it may 
have survived the low sea-level cooling 
event. which is marked by an unconfor
mity between the Sunken Meadows and 
Ru~hmere Members. If C. jeffersonius sm
vived that regression. it may have been ex
tant long enough to accompany the next 
transgressio1.1 into the Charleston Embay
ment. 

Another possibility is that an equivalent 
of the Sunken Meadows Member was de
posited in South Carolina but later was 
largely removed by erosion. This possibil
ity is plausible, as evidenced by the large 
shark teeth of Procarcharodon megalodon 
(Charlesworth!, which are found as lag de
posits over much of the South Carolina 
Coastal Plan. Procarcha.rodon megalodon 
was common in the Sunken Meadow 
Member and its equivalents in Virginia 
and North Carolina. but there is no record 
of the taxon in any younger units except as 
reworked phosphalized basal lag. Clearly 
an older unit, either Miocene or early 
Pliocene. was deposited over much of the 
South Carolina Coastal Plain, and this unit 
has been largely removed by erosion. The 
specimens of Chesapecten jeffersonius and 
also Glossus Jraterna may represent a re
siduum of an older unit, but their good pre
servation makes this doubtful. Both laxa 
were abundant in the lower Pliocene, Sun
ken Meadow Member in Virgin ia and 
North Carolina, but G. Jraterna is present 
also in the upper Pliocene Rushmere and 
Moore House Members of the Yorktown. 
Glossus has an aragonitic shell and is much 
less likely to survive reworking than the 

PLATE 2 
1. ChesapecleH madisonius(Say. 1824) 

Exterior of a right valve in the Sloan Collection (box 18) at Charleston Museum, 
Charleston. S.C.: length 121.3 mm. height 119.4 mm. Specimen has fewer ribs than 
typical C. madisoni llS <Say. 1824!. 

2. Chesapecten sp. aff. C.jeJJersonius<Say. 1824) 
Exterior of a left valve in the Sloan Collection {box I 7l at Charleston Museum, Char
leston, S.C.; length 86.9 mm. height 84.9 mm. 

3. -l. Cltesapecten seplenarius (Say. 18241 
3. Exterior of a right valve in the Sloan Collection (box 18) at Charleston Museum, 
Charleston. S.C.: length 77.2 mm. height 77 mm. 
4. Exterior of a right vake from the Sloan collection (box 19): length 136.4 mm. 
height 129.6 mm. 

5. Cliesapeclen madisonius (Sa~'. 1824) 
Exterior of a left valve in the Sloan Collection (box 191 al Charleston Museum. Char
leston. S.C.; length 145.2 mm. height 1-19.5 mm. 

(). Cnroli1wpecte11 eboreus (Conrad. 18331 
Exterior of a right valve in the Sloan Collection {box 16l at Charleston Museum, 
Charleston. S.C.: length-16.2 mm. height-13.2 mm. 

7. Luci11iscncribrari11s(Sav.182-ll 
F:xterio1· or a left valve tUSNM 4053531 from USGS collection no. 5295 in the U. S. 
National I\1useum. Washington. D.C.: length 8. 7 mm. height 8.2 mm. 

8. Plicawla marginatn Sa~·. 1824 
Exterior of a left v·alvc' tUSNM .J05:l5.JI from USGS collection no. 5295 in the U.S. 
Nat10nal Museum. Washington. D.C.: length 17.5 mm. height 19.0 mm. 
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calcitic pectinids. Our conclusion is that C. 
jeffersonius and other temperate forms ac
companied the earliest transgression of the 
Raysor sea and that the taxon was soon re
placed by the more subtropical to tropical 
species C. septenarius. The early temper
ate setting produced a mixed environment 
where Chesapeake mollusks occurred to
gether with their subtropical counterparts. 
This early cool-water event clearly influ
enced the molluscan assemblage in the 
Jackson Bluff Formation at Alum Bluff, 
Florida, where a Chesapeake assemblage 
dominates and has an admixture of sub
tropical taxa. 

Despite the anomalous occurrence of 
what appears to be a species closely re
lated to Chesapecten jeffersonius, the re
mainder of the assemblage has a strong af
finity with that of the upper Pliocene 
Rushmere, Morgarts Beach, and Moore 
House Members of the Yorktown. The fol
lowing taxa are restricted to the upper 
Pliocene: 

T1irrilello sp. new 
G/ycymeris .'n1borwn tuomeyi Dall, 1898 
Chesopecte11 septenarius (Say, 182·1) 
Clies(lpeclen nwdisoHius (Say. 182-11 
Carulinapeclen eboreus (Conrad. 1833! 

Astarte concentrica Conrad, 1834 
Marvacrassatella undtdatus (Say. 1824) 
Lirophm·a sp. prnbably L. atlileta (Conrad, 

18631 

Chesapecten septenarius (Say, 1824) is not 
known in units above the Rushmere Mem
ber. The co-occurrence of C. septenarius, 
C. sp. aff. jeffersonius. C. madisonius, and 
an early form of C. madisonius that has 
fewer ribs than typical suggests that the 
Raysor is correlative with the Rushmere 
Member of the Yorktown. In the Moore 
House Member, C. septenarius has not 
been found. As seen in Table 1, most of the 
taxa appear first in the Rushmere Member 
of the Yorktown Formation or its stratig
raphic equivalents in North Carolina and 
South Carolina. The preponderance of 
molluscan data, then. suggests that the 
Raysor Formation was deposited during a 
marine transgression in the late Pliocene. 
This transgression may have slightly pre
ceded that in the Albemarle (area of the 
Coastal Plain that includes the northeast
ern part of North Carolina and the extreme 
southeastern part of Virginia) and Salis
bury Embayments. but for the most part, 
the transgression coincides with the depos
itional event associated with the upper 

PLATE3 
I. Mciri'ncrnssntelln undulata Sav. 1824 

Exterior of a right valve in th~ Sloan Collection (box 37) at Charleston Museum, Char
leston. S.C .. length 106. l mrn, height 71.8 mm. 

2. "Crnssntelln" gibbesii Tuomcy and Holmes. 1856 
Exterio1· of a 1-ight valve in the Sloan Collection {box 35) at Charleston Museum, Char
leston, S.C.; length 30.5 mm, height 22.4 mm. 

3. Astorte.floridrrno Dall. 1903 
Extei-ior of a left valve in the Sloan Collection (box 34) at Charleston Museum, Charles
ton. S.C.; length 26.9 mm. height 22.7 rnm . 

..t. Aslcirte conce11tricci Conrad. 1834 
Exterior ofa right valve iUSNM 4053551 from uses collection no. 5295 in the U.S. Na
tio1rnl Museum, Washington. D.C.: length 18.6 mm. height 16.1 mm. 

5. Ast(lrle sp. 
Extenor of a left valve iUSNM 4053561 from USeS collection no. 5295 in the U.S. Na
tional 1\1useum, Washington, D.C.: length 17.2 mm. height 10.6 mm. 

6. Liroplwro C!lltleto (Conrad. 1863) 
Extcrio1· of a left valve 1USNM 4053571 from uses collection no. 5295 in the U.S. Na
tional Museum. Washington. D.C.: length 18.2 mm, height 14.0 mm. 

7. Glossusfrntenw (Say. 18241 
Exterior ofa left valve tUSNM 4053581 from USeS collection no. 3991 in the U.S. Na
tional Museum, Washington. D.C.: !ength 81.0 mm. height 71.9 mm. 

8. Cyclocnrdin gnrnulatn (Say. 18241 
Exterior of a left valve iUSNM 4080071 from uses collection no. 5295 in the U.S. Na
tional Museum. Washington. D.C.: length 16.9 mm, height 17.0 mm. 
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Yorklov·:n or Rushmere and Morga rts 
Beach Members of the Yorktown. The 
Rushmere and Morgarts Beach Members 
are lithofac1es of the same transgressive 
event. Because of the substrate conditions 
produced by the coarser basal transgres
sive shellv sands of the Rushmere. that 
bed cont~ins a substantially different as
semblage than the much more clayey, s ilty 
Morgarts Beach Member. Tn an:•as in Vir
ginia and North Carolina, where local 
structural conditions or high areas resulted 
in s im ilar substrates throughout the se
quence, the members are not differen
tiated. and their assemblages are very 
similar. In those areas. the Yor ktown is re
ferred to as the Rushmere-Morgarts Beach 
undifferentiated. 

The Raysor is probably not correlated 
with the highest member of the Yorkto\vn. 
the Moore House Member. The Moore 
House overlies the Moi·garts Beach uncon
formably and records a separate trans
gressive event that followed a brief regres
sion. The unit is much less extensive than 
the Rushmere-Morgarts Beach transgres
sive E'\'Pnt and occupies only about one
fifth of that basin in Virginia. Tn No rth 
Cc1rolina. the Moore House is known only 
m the subsurface 111 the area of the Lee 
Creek Mine. at Aurora, where it is on!y 10 
feet f3 iril thick. Elsewhere in North 
Carolina. the uppermost Pliocene Chowan 
River Formation and its equi\'alent south 
of the Cape Fear Arch. the Bc'ar Bluff For
mation. direct!~· overlie the Rushrnere
Morgarts Beach sequence or its undif
fprentiated equivalents. 

VII. FORAMINIFERAL ANALYS IS 

The plankt1c fonuniniferal crnetl~'sis was 
made on specimens obtained from matrix 
inside the paired valves of some of lhe 
Ra.vsor Formation mollusks. Diverse as
se1nblagcs \\'(.•re obtained from the matrix 
associcitecl with 1Harn1crnssnrella irndulutn 
and Ostren rnre11elic11w in Boxes 28 and 38 
from thl.• Sloan collt.•ction at the Charleston 
l\1us(.•um. rn addit1on, a sample from 
Bl;:1ck\\'l•lder ;;1nd \Vard's ( 19791 neustrato
tq>e for the Ravsor was examined for 
1;lankt1c foram111ii·ers. Thl.' fo\]o,,·ing taxa 
\\'l•n• found in the three samples: 

Sloan locality 366 - Box 28. in Charleston 
Museum: matrix from Marvacrassatella 
unclulnta. 

Neogloboqiwdrina (leoswensrn <Blow. 19591 
Neogloboqtwdrrnn lrnmerosu iTak::iyangi and 

Scuto. 19621 
Clobigeri11oides obliquus Bolli, 1957 
Clobigerinoides 1-uber ~d'Orbigny. 18~l9J 
Clobi9erinoidf's qiwdrilobu1us (d'Orbigny. 

18461 
GlobigerUwides sC1culifer (Brady. 1877) 
Globigerrnoides altispira !Cushman and Jar

vis. 19361 
Splweruidinellopsis seminulino \Schwager, 

18661 
Clobigerina Clperwra Cushman, 1918 
Globigerirw sp. 
Orb11l11w unii•ersa d'Orbigny. 1839 

Sloan locality 366 - Box 38. in Charleston 
Museum: matrix from Ostrea rarenelimw. 

Neogloboq1wdri1w ucosweusis (Blow. 1959l 
Neogloboquadrina lrnmerosa (Takayangi and 

Sailo. 19621 
Globigerwoides obliquHs Bolli, 1957 
Globigerwoides ruber (d'Od)ign~1 , 18391 
Globigeri~101des quudrHobaltts td'Orbigny. 

18161 
Globigerinoides soeultfer I Brady. 18771 
Globoqiwdrino (l/tispirn !Cushman and Jar

\'is. 19361 
Splweroidinellopsis seminufino (Schwager, 

ISGGI 
Globigerin(I apenura Cushman. 1918 
Globigerina sp. 
Orbulinn trnil•erso d'Or·bigny. J839 
C/oborotolia menordil !d'Or·bigny. 18261 

right-coiled. 
Ciobon>lalio crussula Cushman and Stewart. 

rn:10 
Ciobomtnlia p101ctt1/u1n (d'Orbigny, 1826! 

Neostratotype of the Rayso r Formation of 
Blackwelder and Ward I 19791. 

Neogloboqtwdri1to acost.oe11s1s !Blow. 19591 
,Veogloboq1wdri1w lwmerosn !T::lkay'c:mgi and 

Saito. 19621 
Clob1r;errnoides obliqiws Bolli. 1957 
Clob19enno1des rnber (d'Or·bigny, 18391 
C/ob19eri)!o1des q1wdrilobows td'Orbigny. 

18161 
G/ob19enno1des sncul if er f Bradv. 18771 
Splweroulinellopsis s~nirnulitH; !Schwager. 

18661 
Orlrnli1w trnirenw d'Orbign.v. 18:{~) 

Cloborotalw 111enord11 1d'Orb1gny. 18201 
i·ight-coi!ed. 
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In spite of the s 11"1all \'Olume of th<._• sam 
pies. an abundant for·aminiforal fi.llllla is 
present. which includes a relatin_·ly l;_irgt• 
and well-preserved plank t1c assemblagl•. 
Analysis of the planklic assL•mbhq .. ~l' 
suggests that the R a.\'SOr is not lo\\'l'I" 
Pliocene but is upper Pliocenl' It is thl' 
equivalent of zone N20BlowI19G91 and PL 
3 of Berggren et ctl. ( 19831. The compos1 
lion of the assemblage also suggt•sts sub
tropical. open marine. shallow slwlf euncl1 
l ions. 

VIII. SUMMARY 

An analysis of molluscan an0 µlanktil' 
foraminiferal assemblages from thl' Ra.\- ;or 
Formation in South Carolma 1ndicall'S tht.t 
this unit is of late Pliocene agl' 111d 1:. 

st ratig raphically equi\•alent to thl' Ru .. 
mere and Morgarts Beach l\1pm\H'r<;" uf ti l' 

Yorkto\:vn Formation Ill Virgini< 1d 
northeastern North Carolina and ~ L 
Yorktown Formation lundiffl'n'nt1c1trd if 
southeastern North Carolina and S< t1 

Carolina. The unit is also corrL·laf]\.l '·' h 
the Jackson Bluff Formation , \\( u·n 
Florida. Plank tic foramm1fl'r l~ t.. t L H. 

relation with Blow's I 19691 Zc fll' N >• dnd 
Berggren·s (19831 Zone PI,;) Tl ,. "' 11 .1· 

ment places the Ra.:-.·sm· Fon ~ t ( r 1r t~ t 
lower part of the upp('r Plion·m T"he f·>r 

mation represents a shallow op~ hl'I 
subt ropical to tropical en\·1ro11r IL rt \\' "t 

calcarenit ic sediments wen dPpo~ .. ed 
The Raysor is a facies t'qutv ll'nt n t 
shelly. quartzose sands of !ht_• Yu {t iv.' 
Formation in northeaslt'l'll s( uth c '( !Pel 

and southeastern North Car 1lir a. Int ( t' 

an~as. the Yorktov.:n cannot >f Ii 'fer 1· 

tiated mto the Rushmt..'rt..· and \1' rar 
Beach Members <is it ean l rort'1t ~I! 
North Carolina and Virgirna. 
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Pl1rn· .. nt- and low~·r Pi<·1>l<.><·•·rn· of Vir;.tnH« 
""'I northern North C.,rolu1a: C . S. G.-ol 
~~-,.,_, _ .)mu·. H.c-s""rch. " - !"t. no. :i. p. :r;3. 

111\ZEL. J_ E_ l!)ll.:l. Age "nd corncl;ili<mofthe 
y,,,-klo"·n l l'liocenel and Cro"I'"' 1P:ioe~ne 

<ontl P: .. i,\ocene• Forrnal1om; '" lht> Lee 
C,-,..,k :\ti1w: Srnichsornan Co!>I _ l'<olt>o l>iol-
01~v. nu_ O.:l. p. 81-1 !l'J. pis. 1-38 

:\1ANSFIEl.D. W . C .. 19;!8. :-l".:w fos.<ol rnolluAs 
frorn tlw ~liocent: of Virgini" and !\ort h 
C"<1roli11;1. w11ha hr1<"fowlinc·oflhed i'""'"~ 
of the lht»apt>;>kf' Group~: Proc. U.S. "la 
tu.mHl lllus .. wu, ,. 71. al"! . 11. p. 1-11. I s~ut:d 
Jan. l~ . 1(1291 

MANSF'lEl.D. W. C .. !~):Li. Ne"' M1oc·c·ric· ).(<«· 
1rupo.xh '""J ..., . .,pho1~·d~ from Al:iqu~ C1·c•c·k 
Val:l·y. Flvr1d;1: Fl.,rnt1 Ut>n!og1c11.I Surn·;. 
Bull<·t•n l2. p . 1-&1 . .Jpl, 

~!AKSFlELD. W C. l!H I. S1ra111:raphy o: !he· 
l••llon·nc· or \'1rgm1<1 ;11ul the Miocen<' nnd 
1•:1occ1wofXorth<...-oln1a. rn .J. .'\ . GAXD
/\l::H.. 1944. l\lollu~c" from th .. :'l·\ io~ent: <md 
lower Phoc·<'n<· or Viq.(itiia and Xorth 
C"rolina· L". S . G<•ol. Sun· .. y_ !'rof. !'aper 
199-A.p. 1- 18. 

SLOAJ\. l'.::\RLE. 1908. c,,1,,logu.- of lhf' min 
f'ra: localinc~ of South c,,,-,,:1na: South 
Carn:ma G.>ologica' Surn·v. ,,.,._I\'. BullHm 
nn. :?_p_l-505 

Tl:O:'llEY. '.\'-. and p_ S . 1101.:\IES. 18.i!">. I-\" 
.;1, ol"Souch Carvlina. no. 1. John Rns"•ll. 
Chad.,_,ton.S.C..p. q; 

W.\H.D. L. W .. 11.nd B. W llLi\CKWELD~;H. 
19!!1!. S1ra11gr"f)luc· ,.,.,,;,,.,., ui' "I'll~' 

~l">l"t'lW ;,ncl lowc•r Plivce1w !x·<I, pf 1h .. 
Cl1t>.'"Pt'Hkc Group. M1ddk· All<nil '<" (',.;,,lal 
!'lam L:. S. Gc·ol. Survcv. Rull. 1 !82 D. I' 
llil.1)1.J-5 

XI. APPF:l\'DIX 

L<x-;ollr !>29.~. lbysc,,-s Bridge. E disto 
]-{;,-,.,._ Cu!IPlon County. South Carolina 
J•:<irlP Sloau coll<•ctor, lflOCl. Collection in 
th(· N<ili<u1al :\1uscun1 or Natural Hbtory 

E,,11<'"""'' 'I'· ! ~!'"'""'"'-"" 
/'1•l<1/1,,-.1111c/1us .•P><l/)! Ur11l11 H . C_ L"a 1 

'I'"'.""'"" 
Kupl•u.<J1~1111" 1H_ C_ Leal I >P"C-"'1~'" 
Tw·rurll<i ~P- 7 ,p.-cimcn' 
Owdom ,rd1"''""fo is.,~-· l 'Jl~°"'"""' 
/)P.,!11/1!WllU1''""0llU>1Say Ei,p(·<'illl(.'tlS 
(·,ul•<l•l'ilu1U""'C'\llrt1d> :\ ,pc<-•lll<"" 
!'<'""""' 111pl•rrn Dall I ~pe.·im~·n 
Y()/d111<p. 2~1wc-11nen~ 

N!<rull!no 'P· nl·w? :J~1x-c11nen~ 

ml·ns 
~'chPtOC"!W»WO•'<'P1Pl1"rL111nt' • I fr·;,~m .. m 
L"c1ni'c" rribm'!u.•lS.1y1 ~:1,p .. 1·inn·n' 
l'"""'l"r""'""'h1/111po/<11Tuu1t1t•\''1ll<l 

Holt>ws ) !/ ,1,.,..ci11w11s 
Ct!l/11,•11111k•·••,,.wCl1av;m 2spcc-nnc•ns 
OM11ti" <H"••lufmlu111".' 1Cu11r,.d! 1 fr~c1nl'nl 

poM <"<mdill(Jll 
/)11'/V<J,mlusp. lsp._.Clllll"ll 
Dipl<xhmlu 1wrkt.,1sisDall 2"P'-'l"imcns 
Aliil""""'°'l""rn 1Conrad1 1 specimen 

Cw-di11m" >p. prob. ··c. ·· «c>Uilaq><eawm 
•Conrud1 1 fn,gmcn\ 

G/us,.,.fml"'"'"' !Say• :!specimen~ 
A>t<1r!,,~p 2sp<:cim<>n~1pl. 3. fic_ 51 
A .;wr1~_flurid1lnll D<tll 2~pecimen~ 
A>tllr!<"<"ouct>ntrir«Conracl l ~pecim<"n • pl 

3. !"Lg.~\ 
Pun1·soyo••<1!Co11rnd• lspe<::1m e n 
,\for<·ll("r/1"~1ltel/a tmduluw cSay1 ~ ~llf'C1 

1.o<.:<ility 3991. R:iysol"~ B r idge. Edi~tv 

H i v~r. CollHon County. S.C .• Slonn nnd 
Burn~ 1 ·oll~·d<.>l"S. 190-1. Colle1·1ion in the 
Nati1>1 \a l M u,1·11111 of X aturnl ll1story. 

'l"r<rri11•/I" ' i'- 1; lll("<>tnplt•h• 'I"-"'"""''"~ lpl. 
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I. fi)(,. 2. :l• 
r><•11ru/11w1<rlf<"'"'n""'S"y \ ~!""''"'""" 
O>ln.-<1 r<1rt"wlw"" T11unw_,. ""d l lulnw~ 8 

S!J<"t"ll!ll"ll' 

Arurdnnrlicll<>-'U IS"" ' 11t1t<•rn<1l muld 
"'"'"''"'"'"''~~"1,·llu .,,.,11,fo1u 1s,._,-, 3 ~P•·•·1-

Glus•!f.<fnn<"rnn 1s,.,-1 j spl'<'""''"" •pl. 3 
fl~- ,, 

A•W•l<"}forid<111<1Dall ]SI-"''"""'"" 
Liroplwro sp. prob. L. «tl1frlu 1Conrnd• 1 

~po._·l"Ulll'!l 

l'<mo)><'ngold_fu<siiWag:n <"r \ spccnn<"n 

l..oe;,lity :J989. Mouth of Four Hok Swflmp. 
F.disto BivPr. Don;hPstt•r County S.C 
Hurnscollt•cto1·. 190.t. Coll<:'ctio11 in the Na-
1ionalM11spumof:\aturnll!i~tor_v. 

0.'ln.'n foddin1 (;;·,,.d .,f"r· :?s1w~1m~n' 

l,oculity 3GG. Rnysors Br idgo,;. Edisto River. 
Colleton County. S.C . . Enrl{' Slom1 collec
tor. 1909. Coll<'ction in the Charl<.'ston 
:1-fuseum 

f)wdor<1 re'<limicu/<1 ISH_vt I spo._'comen 
Tunit<"lla5p. 18spenrn<"nscsnrnlarlo,p.m 

RushmereMemlx-r 
Pet<1locoacl1"s~p. l incompktc~pecmwn 
Poli><icesd,.p/iea1usiSay 1 !specimen 
0....r<Jlium nrre'""'!Um Say 8 entire 'l"-"Ci 

m ... ns.:!.'ifragnwtll'> 
Cudu1"s rim/hi~ 1Conrnd1 3 l'nllre 'P'-"Ci 

men~.!ifragnumts 
N11c><lapro_r1,.,uSay 2op.,cimens 
;\'11c1</"'"' ~P- ""'°"'. N . cmorenrrica IS"Y' 15 

'lll'Clll1f'Jh 

N11c"l"""'I'- 1,pee1me.,,; 
\"oldw luc>·rsSav .'i ~P<'C'""'"' 
Aund11m 'I'- I 'IX'Cinwn fill,•(] woth ""'1r1x 

not lik<' mh<"r' 'Pt:ci1nc·t1s. prolwbl_v '"'' 
fromlfa)"'"r'Hndµ{'.!lQSloanh•bd 

Cnrol"lllJl<'<'lf'" d.001"<'"·' Curn·vd \ 'IW<'i 
nwn.r.,w ... r;mds1ro11g<·rr1b.-1h ;1n1yp1c;1I 

Cl1cS<J)><'Ctc"'I'·· \"l'rycl<>,etuC.;c_lft•r<(llll'1.< 
!S"Y' 2s1x'<'.inwns <pl.2.flg_21 

"·omspo._·c·u1wn 
Pirnr '"'!""" rCornwlt :l muuatun• 'F'""' 


