






































though preservation i-. excellent. character.; o;uch as in ternal 
orl!ans . which an.: required for correct c lass ification. arl' 
111iss ing and pl;u.:en1ent into suborders may he uncerwin 
(Jletrunkevitch. I 955 ). The largest and preserved 
men (Plate 3. Figure' 15 and 16) mc:NJre' lJ mm from the 
anterior end of the ccphalothorax. or pnhuma.tothe 
end of the abdornen.tlr and 22 mrn from the end 
llf the fi rst wal 1-.. ing kg on the left side to the cnll of the fourth 
wal king leg on the rig ht side (diagonally the ex tendell 
lcg'iJ. The specimen buried with the ventral side up but it 
is the dorsal side that is ex posed, as illentiliell by the thoracic 
groove which is located on the dorsal siJe of the ccphalotho
rax . Other readil y iJcntifiell are the 
chdil'erae (onto whkh the fangs are auached l anJ the pedipalpi 
(lront leg-like appendages located on both of the cheli· 
ccrae). The abdomen lacks any apparent scgmentation but 
cxhibi ts impress ions of hair. On sever:J.I legs. :J. Il seven 

can be idcntilieJ. The legs also appear to have been 
covered by hair. at least toward the distal cntl. 

INSECT ACTIVITY 

INSECT-CUT LEAVES 

Berry ( 1930. llJ31. 1'>4 1) figured and described insect
cu t leaves from the Eocene of Kentucky and Tennessee. The 
kaf from Tennessee, Cas.l'ia ji1yeuensis Berry. exhibits one 
se micirculnr cut-out :dong one margin. anll the leaf from 
Kentucky. hacorea perpaniculuta Berry. exhibits numerous 

cut-outs, 6 to 9 mm in diameter. along both 
Berry ( 1931) stated thatthecuts may have been made 

b} lar\'ae or bees. Caddis would 
h:J\ e cut the leal after it had fallen mthc water and the cut 
::.egments to larval cases (see discussion under 
C:J.ddisny Larval Cases in th is raper) whereas leaf-cutting 
bees. nr Megachilidae. woultl have cut the leaf before it fell 
and used the segments rn line the cells of the nest before 
Jepositing 

Broob ( I!J:'i5 l "Hnc in-;ect-cut from a 
lens in the middle Eocene Holly Springs Formation in 

th:ll had been damaged hy leaf-cutting bee' anJ 
Cplant eating) Ornoks ( 1955) th:ll 

damage caused hy lcaf-c.:utti ng is uniform in shape ( t.: i rcu
lar to semicircular) and size and kaves show scar tissue 
around the cut . pnl\'ing that the leaf remained on the tree fm 
'ome time after it was injureJ. l.ea\1!'- with healeJ ''ound' 
could nor ha' e been cut IJn·ae. which only cut 
leaves rh:1t ha' c t.lllcn . Rroob ( II.J55 l al'n stated that damage 
to leaves by phytophagous in!>el'h exhib1ts irregu lar!) 
cuts. 

Several insec t-cut leaves have hccn found within the 
siltstone layer fro m the Bolden Pit. Other leaves exhibiting 
cuts similar tu cuh made by inscch h:l\c been fou ntl but it i' 
uncen ain whether these curs v.cre matll· b) insel'b or 11' they 
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were damagcJ by other means prior to or during 
1\vo leaves contain semic ircular cut -nuts along the leaf mar
gi ns s imilar to the cut-outs described by Berry ( 1930. I !J.'\ I ). 
One leaf ex hibits sem icircular cut-outs along the apical (top) 
half of both margins (Plate 3. Figure 17). The ba$:11 exmcJial 
(lower left ) portion is partially covered by overlying 
obscuring an} cut -outs that may be present. The apical 
aumedial (upper ri!lhl) portion exhibi t!> eight semicircular cur
l that range fwm 2 to 4 mm in Jiameter. The apical 
ex medial (upper le ft ) portion conta ins three semicircular cut· 
outs that are 3 to 4 mm in diameter. 

Another insect-cut leaf exhibits narrow. linearcuts within 
the leaf that extend outward from the main vei n. run parallel to 
'econd-order veins. anJ cross higher-order veins (Plate 3. 
Figure 18). Eight li nearcutsoccuri n the admedial half and ten 
linear cut.o; occur in the ex medial half. The lengths of the cuts 
range from 6 to 13 mm and the width of all cuts is I mm. These 
wounds appear to have been caused by some phytophagous 
insect crawling on the surface of the leaf and not by a leaf
mining insect (Brooks, 1955). 

DISCUSSION 

Wolfe ( 1978) used broad-leafed foliage characters, such 
as type of margin. size, texture. type of apex, and type of base 
and petiole. to interpret the Eocene paleoclimate in the south
eastern United States. Wolfe ( 1978) stated that these Eocene 
plant assemblages from Tennessee and central Mississippi arc 
characteristic of dry tropical vegetation and indicate a drying 
trend from the Paleocene into at least the middle Eocene. 
Interpretation of the paleoclimate may be refined based on leaf 
characteristics of the noral assemblage recovered from the 
Bolden Pit. 

Climatic conditions at the time of deposition can also be 
inferred from the flora and the seasonal cycles. or stages of 
development. in the insects. The presence of fl owers. seeJ 
pods. winged ants. and phantom midge pupae indicates warm 
temperatures at the time of deposition. 

Depositional environments can also be inferred b:1sed on 
the type<; of preservation. with appendages attached 
and leaves with organic material preserved indicate that burial 
occurrell raridly before J ecomposition could take place . The 
presence of spiders and terrestri al plants indicates a nearshore 
Jepositional environment. The fauna and nora unJerwent 
minimum transport since many of the delicate insects and 

remained intact prior to buri:1l. 
Licht ( llJR6) studied fossil spiders from the 

which we redeposited very rapidly as volcanic ash. and 
noted that the legs of most ofthespecimensare extended. Licht 
statellthat that died prior to deposition have their le£S 
curled inward. and spiders that died suddenly expired with 
their legs cxtcntled in a relaxed r osition. He concludeJ that the 

spiJers were not dead prior to burial but died 
suddenly :1, a of the hot volcanic ash raising the water 
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temperature to a high enough level to kill the spiders. All of 
the fossi l spiders fTOm the Bolden Pit exhibit extended legs, 
which indicates that they, like those from the Florissant Shales, 
may have died suddenly. However, the cause of death of the 
Bolden Pit spiders, unlike those from the Florissant Shales. is 
uncertain. 

Berry ( 1927) stated that the large, flat, two-face construc
tion of caddisfly larval cases from Eocene sediments of 
Tennessee prevented capsizing. and he interpreted this to 
mean that they lived in an area with some current action. Berry 
( L927) interpreted the general environmental setting of the 
Eocene in the Kentucky area, based on the flora and caddisfly 
larval cases, as "a low, abundantly forested , warm temperate 
coast, with bayou-like stream distributaries emptying into 
lagoons ponded behind extensive barrier beaches, beyond 
which the gulf waters were extremely shaUow, and not typi
cally marine for a considerable distance." Based on the work 
of Dodds and Hisaw (1925) and Chamberlain (1975), the 
cases from the Bolden Pit, being constructed solely of plant 
material, indicate that the environment in which the caddisfly 
larvae lived was a calm, shallow-water, well-oKygenatedenvi
ronment. 

Potter and Dilc her ( 1980) studied palynomorphs, 
megafossil material (leaves, fruitc; , seeds, and flowers), and the 
geomorphology of middle Eocene-aged clay lenses at ap
proKimately25 localities in western Kentucky and Tennessee. 
They concluded that these elongated clay lenses represent clay 
plugs in oxbow lakes which formed on an ancient flood plain. 
The oxbow lakes resulted from the meandering of the "Appa
lachian" River system as it entered the low-lying Mississippi 
Embayment in western Kentucky and built a poorly defined 
delta in northern Mississippi. Potter and Dilcher ( 1980) also 
stated that these clay lenses represent time intervals of ap
proximately 500 to 1500 years. 

Much more work needs to be done on the geology and 
paleontology of the Bolden Pit. A detailed study of the 
geology should delineate the contact between the Tallahatta 
and the Kosciusko formations, identify depositional environ
ments, and may eKplain the source of the siltstone layer. 
Additional paleontological studies of the fauna, flora, and 
trace fossils will determine paleoclimate and assist in inter
preting depositional environments. The close association of 
faunal and floral elements may give additional insight into the 
coevolution of insects and plants. Many of the insects from the 
Bolde n Pit have never been reported from Eocene sediments 
of the southeastern United States, and the spiders are the oldest 
ever recovered from the Tertiary System in Mississippi . There
fore, the Bolden Pit may yield many more specimens. both 
faunal and floral , that have yet to be described. 
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OBlTUARIES 

NORMAN FREDERICK SOHL 
July 14, 1924- April14, 1993 

Norman F. SohJ contributed greatly to the understand
ing ofM"1Ssissippi's Cretaceous stratigraphy and gastropod 
faunas. He published revisions and additions to the 
Maastrichtian gastropods of the Mississippi Embayment's 
Ripley, Prairie Bluff, and Owl Creek formations and was 
first to publish the Campanian gastropods of the Coffee 
Sand. Norm worked 39 years with the U. S. Geological 
Survey before his retirement on April3, 1993. His retire
ment party was on April 7, only a week before his death. 

Norm was born in Oak Park, lllinois, to Florence Wray 
and Fred John Sobl. He attended elementary school in 
Forest Park and high school in Sycamore, IUinois. ln 1943, 
he was drafted into the Army and sent to Europe with a rifle 
company in the First Infantry Division. Norm landed on 
Omaha Beach in Normandy on 0-Day and fought in France, 
Belgium, and Germany. He won the Bronze Star for his 

VICfOR AUGUST ZULLO 
July 24, 1936- July 16, 1993 

Victor A Zullo, Professor of Geology at the University 
of North Carolina at Wilmington and President of the 
Carolina Geological Society, passed away unexpectedly 
early in the morning on July 16, 1993. Vic had strong 
interests in the geology of the Gulf and Atlantic coastal 
plains. His expertise was in fossil barnacles and their 
biostratigraphic utility. Vic published two articles on this 
subject in M ississippi Geology, one on a turtle barnacle 
from the Vicksburg Group (March 1982) and another on a 
new species of Balanus from the Chickasawhay Lime
stone (September 1982). Besides his work on barnacles, 
Vic and others in the Department of Earth Sciences at 
U.N.C. at Wilmington organized the Bald Head Island 
Conference on Coastal Plains Geology. Three conferences 
have been held to date, all of which have provided construc
tive gatherings of coastal plain geologists and paleontolo
g ists in a relaxed island/beach setting. 

Vic was born in San Francisco, California, and attended 
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actions during the battle of Aachen. 
Norm entered the University of Illinois in 1946 and 

married Dorothy M. Jansen of Sycamore, lllinois, on June 5, 
1947. He completed his B.S. in geology from the universi ty 
in 1949. Nonn begin his graduate work at the University of 
Illinois and selected for his thesis topic the Late Cretaceous 
gastropods of Mississippi and Tennessee. He later followed 
his major professor, Bernhard Kummel , to Harvard Univer
sity where he completed his Ph.D. in 1954. At this time, he 
accepted a position with the Paleontology and Stratigraphy 
Branch of the U.S. Geological Survey. Nonn served as 
Chief of the Paleontology and Stratigraphy Branch from 
1968-1973 and as Chainnan of the Geologic Names Com
mittee from 1977-1981. He was recipient of the Paleonto
logical Society Medal for 1991. The newly published 
Mississippi Office of Geology Bulletin 129 on the gastro
pods of the Coffee Sand is dedicated to Nonn. It contains a 
brief autobiography written by Nonn in 1991 at the request 
of the Memphis Pink Palace Museum. 

the University of California at Berkeley, where be earned 
bachelor, master, and doctoral degrees. While there, he 
studied under Professor J. Wyatt Durham on theclassifica
tion and phylogeny of the Balanomorpha but also devel
oped interests in mollusks and echinoids . Upon graduation, 
Vic spent his early professional years utthe Marine Biologi
cal Laboratory at Woods Hole, Massuchusetts, the Depart
ment of Paleontology at the Californ ia Academy of Sci
ences in San Francisco, and as a lecturer at San Francisco 
State University and the University of California at Berke
ley. In 1971 , he joined the Universi ty of North Carolina at 
Wilmington as Director of the Program in Marine Studies 
and a Professor of Biology, and later as a Professor of 
Geology in the Department of Earth Sciences. l n addition 
to his interests in Cirripedia, Echinoidea, and Mollusca, Vic 
developed interests in the geology, tectonic history, and 
geomorphology of the Atlantic and GulfCoastalPiains, and 
later in sequence stratigraphy. (This notice is slightly 
modified from a memorial to Vic Zullo read to the Novem
ber I 993 meeting of the Carolina Geological Society by W. 
Burleigh Harris.) 
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