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CHAPTER I

INTRODUCTION

The purpose of this study is to describe and illus­

trate the miospore, acritarch, and Tasmanites assemblages 

which are present in the Lower Mississippian Hannibal 

Formation of northeast Missouri and western Illinois, and 

to determine the botanical, stratigraphical, and paleo- 

ecological significance of the assemblages.

This research project was initiated in the summer of 

1964 under the direction of Dr. J. M. Wood who foresaw 

the need to fill the void in palynological information 

regarding the occurrence of Mississippian miospores in 

Missouri sediments.

The present study is the first report on the Lower 

Mississippian miospores of Missouri and Illinois. The 

one other report concerned with Lower Mississippian . 

miospores in the United States is that of Winslow (1962). 

An abundant acritarch assemblage is reported here for the 

first time from the Lower Mississippian strata of North 

America.

The Hannibal Formation was chosen for a number of 

reasons. 1) The Hannibal Formation is located in the 

standard section for the Mississippian Period in North 

America. 2) It was felt that a study of the spores of
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the Hannibal Formation could help clarify the confusion 

regarding the Mississippian-Devonian boundary in northeast 

Missouri. 3) A colleague of the author, S. Gupta, was 

carrying out a miospore investigation of the Upper 

Devonian Grassy Creek and Saverton Formations in northeast 

Missouri. The miospore assemblage contained in these 

formation was reported by Gupta in 1965 (unpublished Ph.D 

dissertation, University of Missouri). By comparing the 

miospore assemblages of the formation involved, it was 

believed that not only could a Mississippian-Devonian 

boundary be established, but more importantly the author 

felt that a comparison could establish the presence or 

absence of a "floral gap" between the two systems. This 

latter interest was prompted by a statement made by the 

late Dr. M. G. Mehl which was based on conodont informa­

tion from the Devonian and Mississippian formations in 

northeast Missouri. Mehl (1961) believed that a great 

hiatus existed between the two systems. 4) There was 

disagreement regarding the stratigraphic relationship 

between the Hannibal Formation of northeast Missouri and 

the Northview Formation of southwest Missouri. Some 

paleontologists (ie., Conkin and Conkin, 1965) had advo­

cated a time equivalence for these two formations.

Interest in Mississippian miospores has steadily 

increased since 1955, which is evidenced by the increased
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number of publications dealing with miospores of this 

age. This increased interest is due in part to botanical 

and academic reasons on the part of the researchers who 

recognized the need for information regarding the geologi­

cal history and evolutionary development of vascular 

plants. Another reason for the increased interest in 

the Mississippian miospores is the fact that miospores 

have become very useful tools in stratigraphic correlation. 

Oil companies especially have taken advantage of the 

usefulness of miospores in alleviating stratigraphic 

problems. Their usefulness to stratigraphic geologists 

and the advantage they have over other fossil types is 

due to their mode of dispersal (wind and water), their 

resistance to destruction during fossilization, their 

independence of environmental factors which control the 

distribution of marine life (le., temperature, salinity, 

depth, etc.), and to the fact that like other organic 

life they are subject to evolutionary forces. However, 

the author hastens to point out that the use of miospores 

has been pursued as an end in itself since the plant 

sources of these spores has been of limited use or 

concern. Moreover, the Mississippian spore suites from 

some other states are under study, but there have been 

no previous studies made on the Lower Mississippian 

miospores of Missouri sediments.
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Recently there has been interest in determining the 

existence of latitudinal climatically controlled paleo­

floral provinces based on miospore data (Sullivan, 19^5 

and 1967).

When used in conjunction with other fossil data such 

as that supplied by the acritarchs, miospores are helpful 

in paleoecological interpretations. For example, ancient 

shorelines have been determined on the basis of the 

inverse abundance of miospores and acritarchs contained 

in marine sediments. This is due to the fact that the 

number of miospores gradually diminishes as the distance 

from their source (land) increases, while acritarch 

abundance Increases.

The large number of known Lower Mississippian 

miospore species indicates that a varied flora consisting 

of numerous plants existed at the beginning of the 

Mississippian Period. However, the presently known plant 

microfossils, such as stems, leaves, and sporangia, from 

Lower Mississippian deposits of the United States are not 

numerous. For this reason the botanical affinities of 

Mississippian miospores are difficult to determine at this 

time. Future work by paleobotanists, such as that by 

Taylor and Eggert who are now Interested in Upper 

Mississippian plant macrofossils, may stimulate interest 

and extension of the study into the Lower Mississippian
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so that the plants that existed during the Lower 

Mississippian in the mid continent region of the United 

States will be investigated. When such studies have been 

undertaken it is the author’s hope that the plant sources 

of the miospore suites encountered in this study can be 

of value in evolutionary, paleoecological, and geobotani- 

cal studies.

Published reports on Lower Mississippian acritarchs 

are extremely rare at present. However, interest in 

these marine organisms is increasing due to their 

potential value in solving stratigraphic problems.



CHAPTER II

REVIEW OF THE LITERATURE

General statement

The early work in palynology was concerned primarily 

with Pleistocene peat deposits and Recent bog and marsh 

deposits. The interest in this aspect of palynology was 

initiated by Von Post in 1916. Von Post, using pollen 

diagrams, successfully established the previous floral 

and glacial history of southern Sweden.

Beginning in 1920, Thiessen and his coworkers 

proved that Pennsylvanian coal seams could be identified 

and correlated on the basis of spores contained therein. 

As a result, spores became valuable stratigraphic tools 

to geologists and during the 1930’s and 1940’s many spore 

publications appeared, most of which dealt with the spores 

contained in Pennsylvanian coal beds.

In the latter part of the 1940’s petroleum companies 

became interested in palynology as a means of solving 

stratigraphic problems and thus gave impetus to the 

additional development of the science of palynology.

Activity in palynology increased approximately ten 

fold during the 1950’s resulting in more publications 

during that decade than the total publications in this 

area of all previous decades.
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Interest in palynology has steadily increased during 

the 1960rs as is witnessed by the increased number of 

publications each year over the previous year. The 

majority of these publications deal with Cretaceous or 

Cenozoic spores and pollen; however, interest in 

Mississippian spores has increased steadily since 1955.

Previous work on Mississippian Miospores

The first publication dealing with Mississippian 

spores (which also included Pennsylvanian spores) was 

that of Reinsch in 1884, in which he illustrated Carboni­

ferous spores from the Moscow coal basin. This 

publication, in which he illustrated both microspores and 

megaspores, is considered to be the most outstanding 

early spore publication.

Shortly thereafter, Bennie and Kidston (1886) 

published a paper on the spores present in the Carboni­

ferous of Scotland.

In 1937, Berry published a paper on the miospore 

content of the Pennington Coal of Tennessee which is 

Upper Mississippian in age.

Although most of Naumova’s spore publications are 

concerned with the Devonian spores of Russia, in 1937 

she described miospores from the Lower Carboniferous of 

the Moscow coal basin. One year later (1938) two Russian 

workers, Luber and Waltz, published the first of their
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two important papers describing the Lower Carboniferous 

miospores of Russia. Unfortunately, neither of their two 

publications (1938 and 1941) was available. However, 

Playford reports their findings in his 1962 publication 

(pp. 565-566). The 1938 publication dealt primarily with 

the Tournaisian coals and Visean coals in part. In the 

five districts they sampled in European Russia (Moscow, 

Kizel, Borovichi, Selizharovo, and Voronezh) they found 

the Tournaisian to be characterized by cingulate spores, 

whereas the Asiatic Russia district (Karaganda Basin) was 

characterized by azonate spores with spines or tubercules. 

Luber and Waltz’s 1941 publication was wider in scope, 

ranging in age from the Devonian to the Permian. In this 

publication they described 262 species of microspores and 

pollen grains.

The results of Playford’s investigation of the Lower 

Carboniferous of Spitsbergen will be discussed later in 

this chapter, but it is noted here that he found much 

similarity between the Spitsbergen assemblage and the 

European Russia spore assemblage described by Luber and 

Waltz.

Raistrick (1938) and Knox (1948) illustrated micro­

spores from the coals of the Lower Carboniferous Limestone 

Group of Scotland and Northumberland. These authors did 

not formally describe genera and species, but grouped the
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spores into types. Such a system of classification served 

its purpose since Raistrick was concerned only with 

correlating coal seams.

In 1950, Schemel described a number of new species 

and two new genera from an Upper Mississippian coal from 

Utah. The two genera which are characteristic of the 

Upper Mississippian are Rotaspora and Tripartites; 

however, the most abundant genus in the Utah material was 

Densosporites.

Beginning in 1955 there was a marked increase in the 

number of publications dealing with Mississippian mio- 

spores. However, many of these publications were 

concerned with Upper rather than Lower Mississippian 

formations.

Hoffmeister, Staplin, and Malloy (1955) published a 

major work on the Upper Mississippian Hardinsburg Forma­

tion of Illinois and Kentucky in which they described 

nineteen genera (three new) and fifty-nine species 

(thirty-seven new). The three new genera they described 

were Auroraspora, Convolutispora, and Grandispora. The 

most abundant genera present in the coals and shales of 

the Hardinsburg Formation and representing ninety-five 

per cent of the total spore assemblages were Cirratri- 

radites, Punctatisporites, Densosporites, Granulatisporites 

and Schulzospora. These authors further reported that
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Cirratrlradites constituted forty to fifty-five per cent 

of the total spore population in both coal and shale 

samples.

In 1956 and 1958 Ishchenko investigated the spore 

content of the Russian Lower Carboniferous in the Donetz 

Basin. He found many species which had a limited vertical 

distribution thus permitting zonations. According to 

Ishchenko each of the three stages of the Lower Carboni­

ferous of the Donetz Basin (Tournaisian, Visean, and 

Namurian A) were characterized by a distinct microfloral 

suite.

The first Important and significant contribution to 

the knowledge of Lower Mississippian (Kinderhookian) 

mlospores in North America was that of Hacquebard in 1957. 

Hacquebard found an abundant and varied spore flora in 

the coal of the Horton Group of Nova Scotia. The Horton 

Group consists of a non marine sequence of shales, sand­

stone and conglomerates with a few thin layers of coal. 

The Horton Group is subdivided into the Horton Bluff 

Formation (oldest) and the Cheverie Formation (youngest). 

Hacquebard’s assemblage was based on two coal samples 

from the Horton Bluff Formation, and consisted of nineteen 

genera (four new) and fifty species (thirty new species 

and fourteen new types).

The four new genera described by Hacquebard were the
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result of a re-evaluation of Naumova’s broad groups. His 
t 

reclassification and emendation was based on Potonie and 

Kremp’s morphographic system of fossil spore taxonomy.

The four new genera were Vallatisporites (p. 312, pl. 2, 

figs. 12-15), Leiozonotriletes (p. 31^, pl. 3, figs. 1-5), 

Spinozonotriletes (p. 31^ pl. 3, figs. 6-10), and 

Lepidozonotriletes (p. 316, pl. 2, figs. 11-12). More­

over, Hacquebard emended the genus Stenozonotriletes 

(Naumova, 1937) Hacquebard, 1957, pp. 313-31^ pl. 2, 

figs. 16-22.

Naumova’s ’’sub-groups" are broadly defined and for 

that reason one subgroup usually includes two or more 
T 

genera as they are delimited by Potonie and Kremp’s 

system. For example, Hymenozonotriletes Naumova, 1937 

includes all spores with a membraneous margin. This 

would include several flange or perispore genera such as 

Cirratriradites and Endosporites. Vallatisporites 

conforms to the broad confines of Hymenozonotriletes 

Naumova, 1937.

The distinguishing characteristics of Vallatisporites 

Hacquebard, 1957, are the groove or rampart-like area 

between the central body and the equatorial portion, and 

the single row of pits located near the inner margin of 

the perispores. In some species these two diagnostic 

characteristics (grooves and pits) separate this genus.
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from superficially similar genera such as Densosporites.

The subgroup Archaeozonotriletes Naumova, 1937, 

included the genus Leiozonotriletes Hacquebard, 1957, and 

the genus Spinozonotriletes, Hacquebard, 1957. The former 

genus is characterized by a thick perispore in the form of 

a dense flange. In the latter, the thick perlspore 

possesses spines. Hacquebard mentions (p. 314) that 

Archaeozonotriletes could feasibly undergo further 

subdivision. The other new genus described by Hacquebard 

was Lepidozonotriletes. This genus has a thick perispore 

’’with rows of imbricating, plate-like, scalloped units, 

extending beyond the body margin in the form of a 

pseudoflange." (p. 316)

Stenozonotriletes (Naumova, 1937) Hacquebard, 

pp. 313-314, pl. 2, figs. 16-22, has a rounded narrow rim 

which "surrounds the central area like a tire around a 

wheel." (Hacquebard, 1957, p. 313) Hacquebard emended 

this subgroup because Naumova’s description included some 

species of Lycospora.

Because of the general resemblance between the 

microflora of the Horton Group and Upper Devonian micro­

flora described by Naumova (1953), Hacquebard suggested 

that the Basal Mississippian flora was not far removed 

from the Devonian flora, and, therefore, a large floral 

gap between the two systems did not exist.
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The work on the Lower Mississippian of Nova Scotia 

by Hacquebard was followed by a more comprehensive survey 

of the Horton Group by Playford in 196^.

Playford’s study was based on thirteen collecting 

localities and Included samples from the entire Horton 

Group sequence. This sequence included the Horton Bluff 

Formation, ’’Undifferentiated" Horton Group and the Upper 

Tournaisian Cheverie Formation. The lithology of the 

samples varied from coal, siltstone, shaly siltstone, 

black shale, and gray micaceous shale.

Playford described twenty-eight genera (none new) 

and fifty-three species, twenty-one of which were new.

Playford discovered that two miospore assemblages 

existed in the Horton Group. One assemblage corresponded 

to the Horton Bluff (Lower Tournaisian) and the other 

belonged to the Cheverie Formation (Upper Tournaisian). 

This study again indicates the importance of miospores 

in alleviating stratigraphic problems.

Because Playford sampled more thoroughly than did 

Hacquebard, Playford found several species not described 

by Hacquebard (1957). Playford’s results will be dis­

cussed more fully in later chapters (comparisons with 

other assemblages), however, it is noted here that there 

is much similarity between the Hannibal assemblage and 

that described by Playford from Nova Scotia.



Playford reiterated what Hacquebard has previously 

noted regarding comparisons with other regions. Playford 

(1963, pp. 41-42) made the following statement, ’’The 

Horton Bluff assemblage appears to show more general affin­

ity to Upper Devonian microfloras, chiefly those described 

by Naumova (1953) from the Russian platform, than to 

known Lower Carboniferous assemblages.”

In i960 Staplin described the miospore content of 

the Golata Formation (Upper Mississippian) of Alberta, 

Canada. The age of this formation is considered by 

Staplin to be Lower Chesterian. The Upper Mississippian 

coal investigated by Hacquebard and Barss (1957) from the 

South Nahannie River area of Canada is younger than the 

Golata Formation.

Kedo published several papers on the Devonian and 

Mississippian of Russia (Pripyat Depression). In his 

1957, 1962, and 1963 publications he discussed the 

stratigraphic importance of two species. One of these 

species was Hymenozonotriletes pusillites Kedo, 1957 

(p. 22), which was structurally similar to Vallatisporites 

(Hacquebard, 1957) Sullivan, 1964. Kedo considered the 

presence of this species to be indicative of the Lower 

Tournaislan (index species). The other species to which 

he attached stratigraphic importance was Hymenozono- 

triletes lepidophytus Kedo, 1957 (p. 24). This species
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is characteristically present in the Upper Famennian of 

the Pripyat area of Russia. The stratigraphic importance 

of this species is discussed in detail by Owens and Streel 

(1967) and is discussed in the final chapter of the 

present study.

Prior to 1961, the only published report on the 

Carboniferous spores of Spitsbergen was that of Luber 

(1935). Since 1961, several papers have appeared which 

deal with the dispersed miospores of this now frozen area. 

The first of these publications was an investigation of 

the Lower Carboniferous (Tournalsian and Visean) of 

central Vestspitsbergen by Hughes and Playford (1961). 

This preliminary investigation was based on "three 

representative rock samples from the BillefJorden sand­

stones," (p. 27) which included a carbonaceous sandstone, 

a carbonaceous siltstone and a coal. Their purpose was 

to report and describe the more important microflora from 

this area. They described one new genus Velosporites, and 

thirteen new species. They recorded no monolete spores.

In 1962 and 1963 Playford, in his two part publica­

tion, described a total of 115 species, thirty-nine new 

species, and one new genus Radialetes.

Playford’s samples were taken from the Culm sequence 

of central Vestspitsbergen. This sequence of strata 

consisted mostly of sandstones, with less prevalent
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carbonaceous shales and siltstone layers and minor coal 

seams. The lower part of this sequence was Tournaisian 

in age (Kinderhook) and the upper part was Upper Visean 

or Lower Namurian (early or middle Chester).

Playford recognized two distinct suites of spores 

which he called the Rarituberculatus Assemblage and the 

Aurita Assemblage. The Rarituberculatus Assemblage was 

characterized by the miospores Lophozonotriletes rari­

tuberculatus (Luber) Kedo, 1957, and was Tournaisian in 

age. The Aurita Assemblage belonged to the Visean Stage 

and was characterized by the presence of Murospora aurita 

(Waltz) Playford, 1962. This was the first comprehensive 

analysis of the Lower Carboniferous spores of Spitsbergen 

and was significant in two respects. First, the assem­

blage was remarkably similar to those described by Luber 

and Waltz (1938 and 1941) from the Lower Carboniferous of 

the U.S.S.R., and by Ishchenko (1956 and 1958) from the 

Lower Carboniferous of the U.S.S.R. (Donetz Basin). 

Secondly, the assemblage described by Playford showed very 

little similarity to the Lower Carboniferous assemblages 

of North America described by Hacquebard, 1957, Winslow, 

1962, Playford, 1963, nor did it show similarity to the 

known Lower Carboniferous European assemblages (Sullivan, 

1964, and Butterworth, 1967).

Regional differences in the Lower Carboniferous flora
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which are exemplied by Playford’s work have been 

extensively studied by Sullivan. In his 1966 and 1967 

analysis of the known Carboniferous microflora assemblages, 

Sullivan showed that at least two distinct floral suites 

(provinces) existed in the Lower Carboniferous.

Sullivan (1965 and 1967) also discussed three suites 

which existed during the Upper Mississippian. These . 

suites were the Grandispora suite, the Monilospora suite, 

and the Kazakhstan suite. It should be pointed out that 

two of these area provinces were in existence during Lower 

Mississippian time. In areal extent, the Upper Mississi­

ppian Grandispora suite corresponds to the Lower 

Mississippian Vallatisporites suite and likewise the 

Upper Mississippian Monilospora suite corresponds to the 

Lophozonotriletes suite. Sullivan reported (p. 188) 

that the Kazakhstan suite has a more limited geographical 

distribution since it is, at present, known only from 

Kazakhstan in eastern Russia (Luber, 1955).

Sullivan attributed the geographic distribution of 

these provinces (suites) to climatic zones which existed 

during the Mississippian Period. Using palaeomagnetic 

data he found that, ”If...palaeolatitudes are superimposed 

on the map showing the distribution of the three spore 

suites (fig. 1), it will be noted that spore floras of a 

similar composition occupy the same latitudinal belt.
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Thus, the Grandispora suite occupies a zone astride the 

equator between 20° N and 20° S. The Monilospora suite 

in the northern hemisphere extends approximately from 

20° N to 40° N. The Kazakhstan suite generally lies to 

the north of the zone characterized by the Monilospora 

suite." (1967, p. 190)

In 1962 Bhararwaj and Venkatachala described a spore 

assemblage from the Lower Carboniferous of Spitsbergen. 

These authors found an abundance of the cingulate genus 

Cristatisporites Potonle and Kremp, 1954, which had an 

abundance of sixty per cent. However, Butterworth (1966, 

p. 19) noted that some of the species of Cristatisporites 

they described belonged to Densosporites.

Marcia Winslow (1962) made a comprehensive survey of 

the microfossil assemblage contained in the Upper Devonian 

and Lower Mississippian Formations of Ohio. She described 

twenty megaspore and microspore genera (four new), five 

species of Tasmanites, and three species of Hystricho- 

spheres. The total biota consisted of twenty-four genera 

and eighty species (including unnamed forms) of which 

thirty-one were new species.

Winslow’s rock samples were taken from ten localities 

east of the Cincinnati arch. The Devonian formations 

included (in ascending order) the Olentangy shale, Ohio 

shale (Huron and Cleveland members), and the Chagrin shale.
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The Basal Mississippian formations Winslow sampled are 

(in ascending order), the Bedford shale, Berea sandstone, 

Sunbury shale, Cuyahoga formation, Black Hand formation, 

and Logan formation. The microfossils consisted of 

microspores, megaspores, Tasmanites, Hystrichosphaerids, 

and Foerstian remains. The Foerstian remains are, 

according to Winslow (1962, p. 1), ’’represented by small 

black onate or elongate, sometimes bifurcating, thalli 

that may be allied with the brown algae.” She found them 

to be restricted to the lower part of the Ohio shale 

(Devonian). These structures were not found in the 

Hannibal Formation, but Gupta (1965) reported their 

presence in the Grassy Creek Formation of Missouri.

Butterworth and Spinner, in a recent publication 

(1967) on the Lower Carboniferous spores of northeast 

England, described the megaspore and microspore assemblages 

present in the coal and shales of the Cementstone group 

(Tournaisian) and the Calciferous Sandstone Series over­

lying the Cementstone group. Butterworth described 

sixteen genera and forty-three species (six new) of 

miospores. Some of the species reported by Butterworth 

were: Retusosporites incohatus Sullivan, 1964, 

Punctatisporites debilis Hacquebard, 1957, Cyclograni- 

sporites commodus Playford, 1963, Apiculiretusisporites 

multiseta (Luber) Butterworth, 1967, Perotriletes
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perinatus Hughes and Playford, 1961, and Convultispora 

cf. finis Love, i960.

Sullivan (1964a) has been very active in Lower 

Carboniferous miospore research. His first publication 

dealing with Tournaisian spores was in 1964. This 

investigation, which is the first record of Tournaisian 

spores from Europe, was concerned with the Lower Limestone 

Shales of the Forest of Dean Basin in England. The 

miospores were recovered from two shale samples and 

consisted of twelve genera and fifteen species (two new 

species and two new combinations). The two most abundant 

species present in these shales were Retusotriletes 

incohatus (Sullivan, 1964), and PunetatisporItes irrasus 

(Hacquebard, 1957). In one shale sample (Plump Hill) the 

former species had an abundance of eighty-four per cent 

and in the other shale sample (Puddlebrook) Punctatl- 

sporites irrasus comprised eighty-eight per cent of the 

total assemblage.

Sullivan noted (1964, p. 1256) that, ’’the assemblages 

provide an interesting admixture of Devonian and 

Carboniferous elements." Hacquebard (1957) and Playford 

(1963) came to a similar conclusion from their study of 

Tournaisian spores. Of notable absence was the species 

Lophozonotriletes rarituberculatus (Luber) Kedo, 1957, 

which was very abundant in the same age material in
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Spitsbergen (Playford, 1962).

In 1964 Sullivan described miospores from the 

Drybrook Sandstone of the Forest of Dean Basin which is 

younger (Visean) than the lower limestone shales of the 

same area. In 1966 Sullivan and Marshall described a 

spore assemblage from Scotland which was also Visean in 

age.

The latest publication by Sullivan (1968) is a report 

on the Tournaisian spore assemblage from the Cementstone 

Group of Ayrshire, Scotland.

Sullivan described twelve genera and twenty-two 

species (eight new species). At least eight of the 

species are known to be characteristic of (restricted to) 

Tournaisian age sediments. These eight species were: 

Pustulatisporites gibberosus Playford, 1963, Raistrickia 

clavata (Hacquebard, 1957) Playford, 1963, Vallatisporites 

vallatus Hacquebard, 1957, Lycospora torulosa Hacquebard, 

1957, Retusotriletes incohatus Sullivan, 1964, Raistrickia 

corynoges Sullivan, 1968, (Raistrickia sp. A Sullivan, 

1964), Baculatisporites fusticulus Sullivan, 1968, and 

Knoxisporites pristinus, Sullivan, 1968. Other species 

reported by Sullivan which were common in (but not 

restricted to) the Vallatisporites suite (Sullivan, 1967) 

were: Punctatisporites irrasus (Hacquebard, 1957), 

Runctatisporites viriosus (Hacquebard, 1957), Endosporites
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micromanifestus (Hacquebard, 1957), and Grandispora 

echinata (Hacquebard, 1957). The three species of 

Punctatisporites; Punctat1sporttes irrasus, Punctati- 

sporites planus, and Punctatisporites viriosus, all 

described initially by Hacquebard (1957), were the 

dominant species in the Scottish assemblage.

Streel (1966) in his examination of the Lower 

Tournaisian of the Dinant Basin of Belgium found an 

abundance of Hymenozonotriletes lepidophytus Kedo, 1957, 

which permitted him to propose a series of seven zones 

within the Tnla and Tnlb deposits based on distinctive 

population of this species.

Other important species reported by Streel were: 

Punctatisporites irrasus Hacquebard, 1957, Ret us ot r i let es 

incohatus Sullivan, 1964, cf. Dicrospora mult1furcata 

Winslow, 1962, and Lophozonotriletes rarituberculatus 

(Luber) Kedo, 1957. The presence of the latter species 

was significant because it was the first record of its 

presence in Europe. It had previously been reported from 

Spitsbergen (Playford, 1963), Russia (Kedo, 1957), and 

Canada (McGregor and Owens, 1966).

The only report on the Lower Carboniferous micro­

fossil flora of the southern hemisphere is that of Balme 

(i960). In this publication he described twenty-one 

miospore genera from three bore cores from the Fitzroy
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Basin in western Australia. According to Sullivan (1968, 

p. 128) the following species described by Balme were of 

significance and were characteristic of the Tournaisian 

Vallatisporites suite. The taxon in parenthesis is 

Sullivan’s interpretation of the taxonomic position of 

the species Balme described. Cingulati gen. et sp. nov. 

(Vallatisporites), Retusotriletes sp. (Retusotriletes 

incohatus, Sullivan, 1964), Punctatisporites sp. B 

(Punctatisporites irrasus Hacquebard, 1957), Apiculati- 

sporis sp. (Raistrickia abtrusa, Playford, 1963), and 

Grandispora cf. G. spinosa Hoffmeister, Staplin, and 

Malloy, 1955 (Grandispora echinata, Hacquebard, 1957). 

Balme reported that "small spinose hystrichosphaerids," 

(p. 26) were common in one of the samples examined 

(Laurel Beds).

One unpublished Ph.D dissertation and one Master’s 

thesis, both of which dealt with Upper Devonian spores 

are discussed below because of their geographic and 

stratigraphic proximity to the Hannibal Formation.

A Master’s thesis (University of Oklahoma) was 

prepared by Urban in i960. In this study on the Upper 

Devonian Woodford shale of Oklahoma, Urban described ten 

genera and twenty-one species of miospores, six genera 

and nineteen species of hystrichospheres (Acritarchs), 

six species of Tasmanites, and seven incertae sedis.



24

A comparison of Urban’s assemblages to the Hannibal 

assemblage is discussed, in a later chapter. Several 

species of both miospores and acritarchs appear to be 

conspecific with those in the Hannibal material at hand.

In 1964 Gupta prepared a Ph.D dissertation on the 

miospore content of the Upper Devonian Grassy Creek and 

Saverton Formations. Gupta collected samples of these 

dark shales from outcrops in northeastern Missouri. In 

this area these formations are separated from the Hannibal 

Formation by the Louisiana Formation. Gupta described 

twenty-five miospore genera, eight species of Tasmanites, 

two species of Leiosphaeridia, and two species of hystrl- 

chospheres. In comparing the Grassy Creek and Saverton 

miospore assemblages with previously described assemblages 

Gupta made the following statement (p. 169)} ’’the 

assemblages studied have very few species in common with 

other Upper Devonian assemblages of North America and 

outside."

Previous work on Mississippian Acritarchs

Ehrenberg (1838, 1843, and 1856) first discovered 

hystrlchospheres in his thin section study of Mesozoic 

flints and cherts. He considered these spherical bodies 

with processes to be silicified zygospores of Xanthidium 

which is a fresh water desmid.

The first reported occurrence of these spiny
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structures from paleozoic rock was in 1862. White (1862) 

described them from an Upper Silurian limestone of New 

York.

Because no living representatives were known, the 

affinity of these spiny cysts presented a problem to 

early workers. In 18^5 Mantell suggested that these 

spheres were composed of organic substances rather than 

silica as proposed by Ehrenberg. Although Mantell has 

since been proven to be correct in his interpretation of 

the organic nature of cysts, the view of Ehrenberg was 

upheld until the early part of the Twentieth Century.

In 1932 and 1933 Wetzel proposed the Family Hystri- 

chospheridae (unspecified systematic position) with four 

genera, to accommodate all previously described species 

of the spiny spherical structures.

Deflandre (193*0 published the first of his papers 

on Cretaceous hystrichospheres. In 1937 he proposed the 

genus Hystrichosphaeridium for forms having tube-like 

processes. Micrhystrldium (Deflandre, 1937) Included all 

hystrichospheres with an average diameter of less than 

twenty microns.

Eisenack (1938) in his study of assemblages in the 

Baltic Silurian showed that there was no difference 

between the hystrichospheres and those forms having no 

spines. Therefore, he erected the genus Leiosphaera to
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accommodate forms having a smooth, granular or punctate 

surface but possessing no spines. He included the forms 

having rod-like shapes in the genus Leiofusa. Leiosphaera 

later had to be emended (Eisenack, 1958) because it 

included some forms of the genus Tasmanites Newton, 1875. 

As a result, Eisenack abandoned the genus Leiosphaera 

and established the genus Leiosphaeridia (1958) for forms 

which could not be included within the genus Tasmanites. 

According to Manten, Reinsch (1905) was the first 

to consider the hystrichospheres to be dinoflagellate 

cysts. Deflandre (1947) supported this view concerning 

the affinity and planktonic nature of the hystrichospheres. 

This affinity was substantiated by Evitt (1963). Manten 

made the following comment regarding the affinity of the 

hystrichospheres, "It is very ironic that both the genera 

Hystrichosphaera and Hystrichosphaerldlum, from which the 

group name of the hystrichosphaerids was derived, happened 

to be based on fossil dinoflagellates." (Manten, 1967, 

p. 296) This has resulted in some confusion between 

fossil dinoflagellates and "hystrichosphaerids," Forms 

previously referred to as hystrichospheres are now called 

acritarchs (as proposed by Evitt, 1963). The nomenclature 

and taxonomic problems of the acritarchs are discussed 

in greater detail in a separate section.

The only known publication directly concerned with
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Lower Mississippian acritarchs are those of Stockmans and 

Wllliere (1966 and 1967). In their 1966 publication on 

the Tournaisian acritarchs of Belgium they described five 

genera (one new) and eighteen species (six new). The 

j^nera present in the Tournaisian of Belgium were: 

Veryhachium Deunff, 1954, Baltisphaeridium Eisenack, 1958, 

Micrhystridium Deflandre, 1937, Cymantiosphaera Wetzel, 

1933, and Tornacia Stockmans and Wllliere, 1966.

In 1967, Hemer and Nygreen published a paper on the 

microfossils from the Lower Carboniferous of Saudi Arabia. 

They reported eight species of algae, seven new genera 

and fifteen species (fourteen new) of acritarchs, and two 

incertae sedis species.

In 1961, Staplin published a paper on an acritarch 

assemblage from an Upper Devonian reef deposit in Alberta, 

Canada. He described ten species of the genus Protoleio- 

sphaeridium Timofieve, 1959, ten species of Micrhystridium 

(Deflandre) Staplin, 1961, three species of Muitiplie1— 

sphaeridium Staplin, 1961, eight species of Veryhachium 

Deunff, 1954, three species of Cymatiosphaera Wetzel, 

1933, two species of Dictyotidium (Eisenack, 1955) Staplin, 

1961, and one new genus Duvernaysphaera Staplin, 1961.

Many of the species described by Staplin have been 

transferred to other genera by Downie and Sarjeant (1963)* 

For example, these authors considered the genus
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Protoleiosphaeridium invalid and transferred all species 

of this genus to the genus Leiosphaeridia Eisenack, 1958. 

This emendation and others by Downie and Sarjeant will be 

discussed in greater detail in a later chapter.

The other investigation on Upper Devonian acritarchs 

was that of Urban, I960. He described nine species of 

Cymatiosphaera Wetzel, 1933, one species of Veryhachium 

Deunff, 1954, one species of Leiosphaera and one species 

Leiosphaeridia, six species of Tasmanites and seven 

species of incertae sedis. Urban did not give specific 

names to the species, referring to them only as types.

The genus Tasmanites, which is synonymous with many 

"Sporangites" was first described by Newton (1875) and 

employed by him to designate punctate disc-like bodies he 

found in Tasmanite marine "coal" (Permian) from Tasmania, 

an island near southeastern Australia.

Most publications on Tasmanites result from investi­

gations of Devonian material rather than Lower 

Mississippian. Representations of the genus Tasmanites 

are most abundant in Upper Devonian sediments; however, 

they have been found in sediments ranging in age from 

Middle Silurian to Recent.

One of the most active workers on Tasmanites is 

Sommer. Since 1953, Sommer has described several species 

of Tasmanites from the Upper Devonian shales in Brazil.
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In 1967 Sommer and his coworker Van Boekel gave a synopsis 

of Brazilian Tasmanites described to date. They have 

described eleven species of Tasmanites and have divided 

them into groups according to the following character­

istics. Group one, with four species, is characterized 

by a conspicuous outer ring. Group two, with three 

species, is characterized by conspicuous punctae or pores, 

without an outer ring. Group three, with two species, 

is characterized by conspicuous folds. Group four, 

with two species, is characterized by an oval to spindle 

shape.

Discussion of the literature on the Hannibal Formation 

The formation which occupies a stratigraphic position 

above the Louisiana Formation and below the Choteau 

Formation and which outcrops in northeastern Missouri was 

originally called the ’’Vermicular Shales and Sandstones” 

by Swallow in 1855 (p. 103). In 1892, (pp. 289-290) Keyes 

proposed and applied the name Hannibal to these silty 

shales and argillaceous siltstones which outcrop (type 

section) along the Mississippi River bluff at Hannibal, 

Missouri. At this locality the Hannibal Formation rests 

upon the Louisiana Formation and is overlain by the 

Burlington Formation.

Moore (1928), in his description of the section at 

Kinderhook, Illinois (from where the Series name
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Figure 9. Columnar section at collecting locality Cu-2; 
SE 1/4 NE 1/4 SW 1/4 Sec. 25, T.54 N., R.2 W., 
Bowling Green Quadrangle, Pike County, Missouri. 
(Modified from Martin and Koenig, 1961, Fig. 18)
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dust, and dried with cheesecloth.

2. One drop of Clearcol and one drop of aqueous 

spore solution were mixed thoroughly on a 

cover slip and then allowed to dry.

3. One drop of Diaphane was used to adhere the 

cover slip to the slide.

4. The slides were labeled and the Diaphane 

allowed to dry three to four days on a 

warming plate kept at 37° centrigrade.

5. The slides were stored in a microscope slide 

box and were kept at room temperature.

6. No staining was used in this procedure.

7. Ten to fifteen slides were made from each 

sample collected.

8. The final number on the slide label indicates 

the slide number. The slide number is 

preceded by the bench, locality, and 

formation designations respectively. For 

example, Ha-3-D-2 is slide number "2" of 

bench ”D" at the Hannibal collecting 

locality number "3."

9. The slides containing the figured spores 

described herein are deposited in the 

Paleobotanical Collections, Department of 

Botany, University of Missouri, Columbia,
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feature and another without concrete evidence from 

in situ spores." Therefore, because spores are dispersed 

from the mother plant, genetic relationships between 

plant and spore or between spore and spore cannot be 

proved in the fossil record unless the spores are found 

within a sporangium of known affinity (in situ).

Consequently, the system of classification used in 

spore taxonomy and based upon morphographic characters is 

artificial. Spore taxa are for this reason treated under 

the International Code of Botanical Nomenclature as "form" 

genera or "form" species. According to the code. (Stafleu, 

1967, p. 20), "a form genus is a genus of fossil plants 

of which only relatively small but comparable parts are 

known (le., spores, pollen grains, fruits, leaf 

impressions)." A form genus, as opposed to an organ 

genus, is a genus unassignable to a family and is there­

fore by definition artificial. The higher categories 

(above the generic level) of spore taxonomy proposed by 
t 

Potonie are also artificial categories (ie., infraturma, 

subturma, turma, and anteturma).

"Morphography is our only universal means of defining 

a genus for sporae dispersae." (Bhararwaj, 1967, p. 3^1) 

Each genus is characterized by a "type" species ("geno­

type") which best exemplies the genus. Stafleu, speaking 

as a taxonomist and as a non-palynologist, commented that
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1957 Raistrickia sp. A Hacquebard, p. 311, pl. 2 

fig. 3.

1963 Anapiculatisporites ampullaceus (Hacquebard, 

1957) Playford, p. 16, pl. 3} figs. 6, 7 

Description: Miospores radial, trilete; amb subtriangular 

to subcircular. Exine of proximal surface laevigate to 

finely granulate; distal surface sculptured with broad­

based spines. When the upper portions of these spines 

are broken they have the appearance of baculae. The 

projections are discrete, with subcircular bases, 2 to 4 

microns in diameter and 1 to 10 microns apart; length 

varies up to 5 microns. Laesurae simple, two-thirds to 

four-fifths spore radius. Exine thickness about 2 

microns. 

Dimensions: 35 to 45 microns.

Abundance: Ten specimens. 

Occurrence: Samples Nu-l-F; Nu-2-A; Ha-3-B; and Ha-5-A. 

Remarks: Playford reassigned these spores to the genus 

Anapiculatisporites after determining that the projections 

were spines rather than baculae.

Genus PUSTULATISPORITES (Pot. & Kr.) Imgrund

1 
Type species: Pustulatisporites pustulatus Potonie and 

Kremp, 1954. (Reference: Potonie and Kremp, 1955, 

pp. 82, 83)
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Grandispora echinata Hacquebard

Plate II, fig. 24

1957 Grandispora echinata Hacquebard, p. 317, pl. 3, 

fig. 17.

Description: Miospores radial, trilete; amb subcircular 

to subtriangular. Laesurae indistinct and accompanied 

by folds which extend almost to spore equator. Distal and 

equatorial surface of exoexine ornamented with small 

cones which are 1.5 to 2 microns high, 1 to 1.5 microns 

in basal diameter, and spaced 3 to 5 microns apart; 

thickness of exoexine 1 to 2 microns; mesosporoid not 

always clearly defined.

Dimensions: 55 to 70 microns.

Abundance: Four specimens.

Occurrence: Samples Nu-2-B; and Ha-5-A, C.

Remarks: This species was first recorded from Basal 

Mississippian strata of Nova Scotia (Horton Group) by 

Hacquebard (1957), and subsequently by Playford (1964). 

Recently (1966) Sullivan and Marshall reported it from 

Visean (Mississippian) rocks of Scotland. In Grandispora 

spinosa Hoffmeister, Staplln, and Malloy (1955b, p. 388, 

pl. 39, figs. 10, 14) the spines are longer (up to 8 

microns in length). Urban’s Hymenozonotriletes sp. 2 

(I960, pp. 12, 13, pl. 1, fig. 7) probably belongs to 

Grandispora echinata. He reports (p. 13), ’’perispore
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Affinity: Unknown.

Auroraspora minutlgranulata sp. nov. 

Plate IV, figs. 39, 40, 41, 42

Description: Miospores radial, trilete; amb circular to 

subtriangular, frequently irregular due to folding of 

exoexine. Exoexine thin, 1 micron or less, densely 

covered with very small grana (less than 0.5 micron in 

height and diameter). Spore body (intexine) outline 

usually conformable with amb, denser than exoexine, 1 to 2 

microns thick and laevigate. Laesurae extending to spore 

body margin and accompanied by raised lips. Lips darker 

and 2 to 3 microns wide.

Holotype: Hannibal Formation, Nutwood Member, sample 

Nu-2-F, slide number 1, co-ordinates 54.8 X 107.9.

Plate IV, figs. 39, 40, 41, 42. Deposited in the Paleo— 

botanist Collections, Department of Botany, University of 

Missouri, Columbia, Missouri.

Dimensions: Overall size 24 to 35 microns. Body 22 to 30 

microns.

Abundance: Eighty-five specimens.

Occurrence: Present in almost all samples.

Remarks: This new species may be similar to Naumova’s 

(1953) Archaeozonotriletes parvimammatus. Her specimens 

ranged in size from 25 to 30 microns and she states 

(p. 117) that the "perisporium is densely covered with
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small warts." In 1957, Kedo transferred Naumova’s species 

to the genus Hymenozonotriletes. A translation of Kedo’s 

work was not available. McGregor and Owens (1967, pl. 27, 

figs. 13, 1*0 figured, but did not describe specimens of 

Hymenozonotriletes parvinammatus (Naumova) Kedo, 1957. 

Furthermore, Naumova’s description is brief, and therefore, 

until further information is made available concerning the 

relationship between the intexine and exoexine, the author 

prefers to distinguish Auroraspora minutigranulata from 

Hymenozonotriletes parvimammatus.

Sullivan (1967) described and figured specimens of 

Auroraspora macra Sullivan, 1967 (p. 124, pl. 27, figs. 6, 

7) from the Lower Carboniferous (Tournaisian) Cementstone 

Group of Scotland. This species is similar in appearance 

to Auroraspora minutigranulata. However, the former 

species is larger (48 to 68 microns) and the exoexine is 

laevigate (usually pitted or torn). The exoexlne of 

Auroraspora minutigranulata, upon preliminary examination, 

appeared also to be punctate; however, after critically 

examining numerous specimens it was concluded that the 

exoexine was finely granulate rather than punctate.

Genus HYMENOZONOTRILETES Naumova

Type species: Hymenozonotriletes polyacanthus Naumova, 

1953, p. 41, pl. 4, figs. 11, 12. (By designation of 

Potonie, 1958, p. 29)
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Lophosphaeridium papillatum (Staplin) new. comb. 

Plate VII, fig. 63

1961 Protoleiosphaeridium papillatum Staplin, p. 406, 

pl. 48, figs. 10, 11.

Description: Test circular, sometimes folded; densely 

covered with short, solid spines, 1 to 1.5 microns in 

length.

Dimensions: Test diameter, not including projections, 

32 to 40 microns.

Abundance: Two to three per cent of acritarch assemblage. 

Occurrence; Samples Nu-2-A, F; Ha-3-A, B; and Ha-5-A, B. 

Remarks: This species is transferred to the genus 

Lophosphaeridium on the basis of the short, solid spines. 

Downie (1963, p. 631) inferred that Protoleiosphaeridium 

papillatum belonged to the genus Lophosphaeridium; 

however, he did not officially reclassify the species.

Staplin (1961, p. 407) noted that Baltisphaeridium 

microspinosum (Eisenack) Downie, 1959, is larger. Downie 

reported a size range of 48 to 69 microns and a spine 

length of 1.5 microns (1963, p. 60). He has since 

transferred Baltisphaeridium microspinosum from the genus 

Baltisphaeridium to the genus Lophosphaeridium (1963, 

p. 632, pl. 92, fig. 11) on the basis of the short, 

solid spines. Achauer’s unidentified form (1959, p. 46, 

pl. 3, fig. f) which has ’'papillate?” ornamentation and
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institution in 1962. In the summer of 1962, he enrolled 

in graduate school in the Department of Botany, University 

of Missouri, Columbia, Missouri, and was awarded an 

NDEA fellowship at that time to support research in 

Palynology.

He has been employed as an Assistant Professor of 

Biology at Sam Houston State College, Huntsville, Texas, 

since June, 1967.



University Libraries  

University of Missouri 

 

Digitization Information Page 

 

 

Local identifier   Brown1968 

 

Source information 

 

    Format   Book  

    Content type   Text with images  

    Source ID   Gift copy from department; not added to MU collection 

    Notes   Microscope slide images are dark and can be hard to discern.  
 

Capture information 

 

    Date captured  07/16/2025 

    Scanner manufacturer Fujitsu 

    Scanner model  fi-7460  

    Scanning system software ScandAll Pro v. 2.1.5 Premium 

    Optical resolution  600 dpi 

    Color settings     8 bit grayscale  

    File types   tiff 

    Notes   N/A 
 

Derivatives - Access copy 

 

    Compression   Tiff: LZW compression 

    Editing software  Adobe Photoshop 2025 

    Resolution   600 dpi 

    Color    grayscale 

    File types   tiff, combined into pdf 

    Notes   Images cropped, straightened, and brightened to best ability.  


	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000a.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000b.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000c.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000d.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000e.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000f.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000g.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000h.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0000i.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0001.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0002.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0003.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0004.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0005.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0006.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0007.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0008.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0009.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0010.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0011.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0012.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0013.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0014.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0015.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0016.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0017.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0018.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0019.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0020.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0021.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0022.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0023.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0024.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0025.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0026.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0027.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0028.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0029.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0030.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0031.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0032.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0033.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0034.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0035.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0036.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0037.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0038.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0039.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0040.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0041.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0042.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0043.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0044.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0045.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0046.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0047.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0048.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0049.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0050.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0051.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0052.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0053.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0054.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0055.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0056.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0057.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0058.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0059.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0060.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0061.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0062.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0063.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0064.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0065.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0066.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0067.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0068.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0069.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0070.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0071.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0072.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0073.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0074.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0075.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0076.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0077.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0078.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0079.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0080.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0081.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0082.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0083.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0084.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0085.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0086.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0087.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0088.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0089.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0090.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0091.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0092.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0093.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0094.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0095.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0096.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0097.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0098.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0099.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0100.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0101.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0102.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0103.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0104.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0105.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0106.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0107.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0108.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0109.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0110.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0111.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0112.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0113.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0114.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0115.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0116.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0117.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0118.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0119.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0120.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0121.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0122.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0123.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0124.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0125.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0126.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0127.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0128.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0129.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0130.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0131.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0132.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0133.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0134.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0135.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0136.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0137.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0138.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0139.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0140.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0141.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0142.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0143.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0144.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0145.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0146.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0147.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0148.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0149.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0150.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0151.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0152.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0153.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0154.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0155.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0156.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0157.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0158.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0159.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0160.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0161.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0162.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0163.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0164.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0165.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0166.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0167.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0168.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0169.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0170.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0171.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0172.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0173.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0174.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0175.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0176.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0177.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0178.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0179.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0180.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0181.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0182.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0183.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0184.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0185.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0186.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0187.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0188.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0189.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0190.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0191.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0192.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0193.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0194.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0195.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0196.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0197.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0198.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0199.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0200.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0201.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0202.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0203.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0204.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0205.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0206.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0207.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0208.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0209.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0210.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0211.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0212.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0213.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0214.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0215.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0216.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0217.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0218.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0219.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0220.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0221.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0222.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0223.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0224.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0225.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0226.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0227.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0228.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0229.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0230.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0231.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0232.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0233.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0234.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0235.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0236.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0237.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0238.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0239.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0240.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0241.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0242.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0243.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0244.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0245.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0246.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0247.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0248.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0249.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0250.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0251.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0252.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0253.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0254.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0255.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0256.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0257.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0258.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0259.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0260.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0261.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0262.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0263.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0264.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0265.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0266.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0267.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0268.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0269.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0270.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0271.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0272.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0273.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0274.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0275.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0276.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0277.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0278.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0279.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0280.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0281.tif‎
	‎T:\Projects\DonatedTheses-DS-99\#ReadyForFinalCheck\#DANIELLE\#TO_COMBINE\Brown1968\Access\Brown1968p0282.tif‎

