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Abstract Rapid dissolution of calcareous nannofossil assemblages from freshly cored sediments is documented 
over a seven-month period. Examination of a series of smear-slides, made from raw material (a) on the day of cor­
ing, (b) 12 days after ·coring, (c) 42 days after coring, and (d) 222 days after coring, showed that dissolution had 
already begun to occur 12 days after coring. Complete dissolution of calcareous nannofossil assemblages occurred 
within seven months, in some cases. Dissolution of these assemblages resulted from the oxidation ol'iron sulphide, 
driven by the presence of oxygen, and by the production of gypsum, which occurred during natural drying in stor­
age. Oven-drying of samples greatly increased the rate of dissolution in some samples. The presence of organic mat­
ter, such as lignite, and pyrite in sample material also significantly accelerated the rate of dissolution. Loss of cal­
careous nannofossils through time is obvious when comparing slides originally containing frequent or common 
assemblages. Abundant nannofloras underwent severe loss as well, although this is not as readily apparent in indi­
vidual fields of view. By adjusting field-sampling methods, slide-making schedules and laboratory storage tech­
niques, loss of calcareo~s nannofossils was minimised. 
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1. Introduction 
Over the past several decades, dissolution of in situ cal­
careous microfossil assemblages has been documented, 
using a variety of both laboratory and field experiments. 
Selective dissolution of calcareous nannofossils relative 
to the lysocline was clearly documented by Berger 
(1973), who demonstrated the common occurrence of 
coccolith dissolution on the sea-floor. Roth & Berger 
(1975) showed that etching, fragmentation and differen­
tial dissolution of calcareous nannofossils occurred in sur­
face sediments from the Pacific Ocean at depths greater 
than 3km. Balsam (1982) and Stunt et al. (2002) recog­
nised that fragmentation of planktonic foraminifera shells 
increases with increased dissolution and that this carbon­
ate fragmentation index can be used as a proxy for under­
standing deep-ocean circulation. Thierstein (1980) 
explored the effects of dissolution on Late Cretaceous and 
Danian calcareous nannofossil assemblages, by exposing 
samples at varying depths to corrosive deep-waters of the 
central North Atlantic. This study resulted in a dissolution 
index of fossil calcareous nannofossils that is still appli­
cable today. 

Although loss of calcareous material at the sedi­
ment/water interface due to corrosive deep-water is one of 
the primary causes of calcareous nannofossil dissolution, 
other chemical processes have been shown to affect 
assemblage proportions, especially in the nearshore envi­
ronment. Reaves (1986) documented that oxidation of fer­
rous sulphide minerals in intertidill mud-flats resulted in a 
lowering of in situ pH values and consequently to under­
saturation with respect to calcium carbonate. Lowered pH 
values led to extensive dissolution of the shells of living 

Mercenaria populations in the study area. Ku et al. (1999) 
showed that sulphur cycling in organic-rich shelf carbon­
ates is directly linked to carbonate dissolution. Organic 
matter oxidation can result in a buildup of C02o which in 

turn can result in carbonate mineral undersaturation and 
dissolution (Canfield & Raiswell, 1991). A study by 
Schulte & Bm·d (2003), on core material located well 
above the lysocline, showed a direct link between varia­
tions in organic matter flux and calcite dissolution rate. 

Additionally, the way in which cores and outcrop 
material are stored following recovery, and the manner in 
which they are processed following sampling, can greatly 
influence calcareous microfossil assemblages. Jutson 
(1995) noted that dissolution of nannofossils can occur in 
dry, raw samples stored in laboratories and Geyh et al. 
(1974) showed that storage of core material in cool or 
moist conditions can promote bacterial activity and mold 
growth, which can lead to bacterial sulphate reduction. 
Desiccation of core material can promote pro~uction of 
increasingly acidic interstitial waters, which in turn leads 
to the precipitation of gypsum. Schnitker et al. (1980) 
documented the rapid dissolution of benthic foraminifer 
faunas in conjunction with the production of 'authigenic' 
gypsum from cores in the Gulf of Maine. Andruleit et al. 
(2000) focused on the dissolution of calcareous nannofos­
sil assemblages related to post-sampling processing meth­
ods. They observed that a variety of factors, including car­
bonate content and primary preservation, contribute to the 
long-term preservational state of calcareous nannofossil 
assemblages. 

The purpose of this study was to document the rate of 
post-coring dissolution that occurred in calcareous nanno-
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fossil assemblages of freshly cored marine scdiments that 
had been stored, and resampled, over a period of seven 
months. The majority of micropalaeontologist' are proba­
bly unaware of the rapidity with which such chm1ges can 
take place, and few have noted if long-term storage has 
any effect on calcareous microfossil assemblages that are 
routinely used for biostratigraphy, palaeoecology, or sur­
face-water reconstruction. The results of this study 
emphasise the need for greater awareness of potential 
deleterious effects when selecting, preparing and storing 
material for biostratigraphic and/or quantitative analyses. 

2. Experimental procedures and 
materials 
Two cores were examined for this study: E1izabethtown 
(BL-244) and Hope Plantation (BE-110), located in 
Bladen and Bertic Counties, North Carolina, respectively 
(Figure 1). Thumbnail-sized sediment samples were 
extracted from the central portion of core segments in 
order to avoid the possibility of contamination from the 
bentonite-based drilling mud (pH?). Slides made from 
coastal plain sediments typically utilise standard settling 
procedures as outlined in Edwards et al. (1999). 
However, smear-slides were prepared at a standard thick­
ness for this study, in order to minimise any potential bias 
in the sample set that might occur during processing. 

"""' ~ 
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remained in the sample bag, unprocessed, for a total of 
222 days. The slide sets were then examined for calcare­
ous nannofossils. 

All slides were examined using standard light micro­
scope techniques on a Zciss Photomicroscope 3. Initially, 
each slide was scanned at 1250x magnification to deter­
mine relative calcareous nannofossil abundance: abun­
dant = >I 0 specimens per field of view (FOV); common 
= 1-10 specimens per FOV; frequent= 1 specimen per 1-
10 FOV; rare = 1 specimen per 11-50 FOV. Following 
this general scan, each slide was re-examined for 150 
FOV, and counts of all identifiable nannofossils were 
recorded. Severely broken specimens (less than half 
remaining) were not included in the tally. Samples and 
slides arc curated at the US Geological Survey calcareous 
nannoFossillaboratory in Rcston, Virginia (USA). 

3. Results 
Nineteen samples from Hope Plantation and seven sam­
ples from Elizabethtown were examined and found to 
contain calcareous nannofossil assemblages. Additional 
samples were examined for calcareous nannofossil con­
tent, found to be barren, and were not included in tl1is 
experiment. 

Examination of the calcareous nannofossil data shows 
a clear correlation between decreasing nannofossil abun-

dance and time elapsed after coring 

Figure 1: Map showing locations of the Hope Plantation (BE-110) and Elizabethtown 
(BL-244) Coreholes, North Carolina 

(Tables 1, 2; Figures 2, 3). In all oF the 
Elizabethtown samples, and 11 of the 
Hope Plantation smnples, the number of 
calcareous nannofossil specimens 
decreased significantly from the 'a' slides, 
which were made on-site the day that core 
was extracted from the ground, to the 'b' 
slides, made 12 days later. In six of the 
Hope Plantation samples, the 'b' slides 
had more specimens than the 'a' slides, 
and this most likely represents differences 
in smear thickness that resulted from the 
preparation technique. In all but one slide 
examined (NJ1928), abundance of cal­
careous nannofossils per 150 FOV 

A slide-processing schedule for the 26 fossiliferous 
samples was established and a set of four slides (a, b, c 
and d) was made from each sample. The 'a' slides were 
made at the drill-site the same day the sample was cored. 
The remaining sample material was then bagged and sent 
to the calcareous nannofossil laboratory, where it was 
stored at a constant temperature (24"C/75'F) and low 
humidity. The 'b' slides were made in the laboratory 12 
days after the 'a' slides were prepared, the 'c' slides were 
made one month after the 'b' slides (42 days after coring), 
and the 'd' slides were produced six months after the 'c' 
slides (222 days after coring), all from the same, bagged 
sample material that was used to produce the 'a' slides at 
the drill-site. In all, some sediment for each sample 

decreased from the 'a' slides to the 'd' 
slides (Plate 1). Sample abundance in NJ1928 remained 
the same throughout the study. In some cases, the 
decrease in calcareous nannofossil abundance was sub­
stantial, and sediment that was catalogued as having 
abundant calcareous nannofossils at the drill-site was bar­
ren in seven months (e.g. sample NJ1934, Hope 
Plantation core; Table 1). 

In the Hope Plantation core, sediment that contained 
abundant calcareous nannofossils when extracted on the 
day it was cored saw an average 55.7% reduction in abun­
dance within seven months (Table 3). Similmly, sediment 
that was recorded as having common calcareous nanno­
fossils on the day it was cored showed a 60.8% average 
decrease in abundance, and samples having frequent or 
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Snmple# Depth (m) H.slide b slide csllde dsllde 

NJI929 29.4 2439 3512 2068 1965 

NJI930 31.1 3409 3111 2348 2472 

NJJ931 32.6 3076 3042 3289 2351 

NJI932 35.6 3308 3048 2797 2306 

NJ1933 37.2 1582 1428 996 229 

NJ1934 38.7 1618 1624 1471 0 

NJ1935 40.4 2556 1682 1512 887 

NJ1936 41.8 2373 1702 1334 141 

NJ1924 197.0 84 22 15 22 

NJJ925 197.1 63 59 39 26 

NJ1926 197.7 6 6 0 0 

NJ 1928 199.2 1 1 1 1 

NJ1941 200.J 5 6 0 0 

NJI949 206.3 33 45 1 4 

NJI950 209.2 16 0 0 0 

NJ1951 212.J 12 93 20 7 

NJI952 214.0 316 167 234 170 

NJ1953 217.8 292 375 200 122 

NJ 1954 218.7 1167 1146 818 255 

Table 1: Number of calcareous nannofossils per 150 FOV per slide, 
Hope Planlation core 

Sample# Depth (m) a slide bslide c slide dslide 
NJ1959 13.4 42 40 11 10 

N.T1961 17.2 2 0 0 0 

NJ1968 160.5 54 16 7 7 

NJ1969 162.4 87 56 40 8 

NJ1972 165.0 142 138 64 24 

NJ1970 166.0 10 9 8 4 

NJl971 168.0 16 5 11 11 

Table 2: Number of calcareous nannofossils per 150 FOV per slide, 
Elizabethtown core 

Sample# Depth (m) 

NJ1929 29.4 

NJ1930 31.[ 

NJ1931 32.6 

NJ1932 35.6 

NJJ933 37.2 

NJ1934 38.7 

N.T1935 40.4 

NJ1936 41.8 

NJI924 197.0 

NJ1925 197.1 

NJI926 197.7 

NJ1928 199.2 

NJI941 200.1 

NJJ949 206.3 

NJI950 209.2 

NJI951 212.1 

NJI952 214.0 

NJ1953 217.3 

NJ1954 218.7 

'7t! Reduction 

19.4 

27.5 

23.6 

30.3 

85.5 

100.0 

65.3 

94.0 

73.8 

58.7 

100.0 

' 
100.0 

87.9 

100.0 

41.7 

4<>.2 
53,2 

78.1 

Table 3: Percent reduc­
tion in Hope Plantation 
calcareous nannofossil 
assemblages belwcen 'a' 
and 'd' slides (approxi­
mately seven months). 
*Indicates no change in 
calcareous nannofossil 
abundance 

Table 4: Percent reduction in Elizabethtown calcareom; nannofossil 
assemblages between 'a' and 'd' slides (approximalely seven months) 

Sample# Depth (m) %Reduction 
NJI959 13.4 76.2 

NJI961 17.2 100.0 

NJI968 160.5 87.0 

NJI969 162.4 90.8 

NJI972 165.0 33.1 

NJ1970 166.0 60.0 

NJ1971 168.0 100.0 
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Figm·e 2: Histogram showing total number of calcareous nannofossil 
specimens tallied from 'a', 'b', 'c', and 'd' slides, Hope Plantation core. 
Note decreasing calcareous nannofossil numbers from 'a' slides (made 
on day of coring) to 'd' slides (made 222 days after coring) 

Figure 3: Histogram showing total number of calcareous nannofossil 
specimens tallied from 'a', 'b', 'c', and 'd' slides, Elizabethtown core. 
Note decreasing calcareous nannofossil numbers from 'a' slides (made 
on day of coring) to 'd' slides (made 222 days after coring) 
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Table 5: Number of calcareous nannofossil fragments per 100 whole 
nannofossils per slide, Hope Plantation core 

Sample# Depth (m) a slide I b slide I c slide I d slide 

NJI959 13.4 344 I 361 I s49 I 866 

NJI961 17.2 Too S1>arse fo1· counts 

NJI968 160.5 305 

I 
575 I 1017 I 1220 

NJI969 162.4 195 235 328 983 

NJ1970 166.0 Too sparse fm· counts 
NJ1971 168.0 

N.T1972 165.0 135 I 211 I 323 453 

Table 6: Number of calcareous nannofossil fragments per lOO whole 
nannofossils per slide, Elizabethlown core 
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Figure 4: Plots of nannofossil fragments per lOO whole calcareous nannofossil 
specimens against number of days before slide preparation, Hope Plantation core. 
Note that increasing calcareous nannofossil dissolution is to the dght (indicated by 
arrows). Samples from each fotmation were plotted al the same scale, except for 
NJ195J (Clubhouse Formation), which had to be plotted at a different scale due to 
the excessive number of fragments recorded. Sample NJ1934 has no data point for 
the 'cl' slide (222 days) because it was barren. See Table 1 for depth of samples in 
core 
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Elizabethtown core. Note that increasing calcareous nannofossil dissolution is to the right (inclicutec\ by arrows). See Table 2 for depth of samples in 
core 
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rare calcareous nannofossil assemblages when freshly 
cored record an average 70.3% reduction in abundance. 
Of the 19 samples examined from Hope Plantation, four 
were barren and eight had calcareous nannofossil assem­
blages reduced by more than 50% within 222 days after 
coring (Table 3). The remaining seven samples experi­
enced calcareous nannofossil assemblage reduction of 
between 19.4 and 46.2%. Samples from the 
Elizabethtown core contained only frequent or rare 
assemblages on the day of coring. Of the seven productive 
samples, two were barren and the remaining five had cal­
careous nannofossil assemblages reduced by 60.0% or 
more within 222 days after coring (Table 4). Calcareous 
nannofossil assemblages from Elizabethtown were 
reduced by an average 85.3% within seven months. 

As a means of estimating dissolution and removing 
any bias from the specimen counts that may have been 
introduced during the slide-making process, calcareous 
nannofossil fragments per lOO whole nannofossil speci­
mens were counted and plotted against number of days 
after coring (Figures 4, 5; Tables 5, 6). Several clear pat­
terns emerge from this dataset. In the Hope Plantation 
core, samples that remained abundant throughout the 
entire 222 days experienced the most rapid dissolution 
within the first 42 days following coring (Figure 4; 
Samples NJ1929, NJ1930, NJ1931 and NJ1932), and then 
dissolution rates between 42 and 222 days slowed consid­
erably. Abundant samples from different formations 
showed slight variations in dissolution rates. For example, 
Sample NJ1932, horn the Donoho Creek Formation, 
experienced rapid dissolution in the first 12 days, which 
was then followed by moderate to slow dissolution rates 
over the next 112 days. However, Samples NJ1929, 
NJI930 and N.ll931, from the Jericho Run Formation, 
experienced rapid to moderate dissolution for the first 42 
days, and moderate to s1ow rates of dissolution for the 
remaining six months. In comparison, dissolution rates 
were higher in samples from marginal (Tar Heel 
Formation: NJ1933, NJ1934, NJ1935 and NJ1936) and 
shallow marine settings (Clubhouse Formation: NJ1952, 
N.ll953 and NJI954), as evidenced by the increased num­
ber of tl-agments per lOO whole specimens counted 
(Figure 4). Dissolution rates from the Clubhouse 
Formation were high in the upper part of the formation 
(Figure 4; NJ1924, NJ 1925, NJ1951), as evidenced by the 
rapid increase in fragmentation seen in Sample NJ 1951, 
but remained slow in the basal part of the formation 
(NJ1952, NJ1953, NJ1954), despite the lack of any obvi­
ous lithological differences between the basal and upper 
parts of the sections (Weems et al., in press). This pattern 
is also seen in samples from the Elizabethtown core, 
which shows rapid dissolution rates at the top of the 
Pleasant Creek Formation and slow to moderate rates near 
the base of the section (Figure 5). Sample NJ1959 from 
the Bladen Formation (Elizabethtown core) has an assem­
blage that records very slow dissolution rates for the first 
12 days, followed by rapid dissolution over the next six 

months. As expected, the number of fragments per 100 
whole specimens increased as calcareous nannofossil 
abundance decreased. High fragment amounts in sedi­
ments with low initial abundances suggest that sediments 
with low initial calcareous nannofossil abundances most 
likely experienced in situ, natural, dissolution before cor­
ing (e.g. NJ1951, NJ1924; Figure 4). Overall, the rate and 
amount of dissolution was higher in sediments from the 
Elizabethtown core. 

In almost every sample, dissolution rates were rapid in 
the days and weeks following coring, and then decreased 
slowly over time, usually after 42 days. Complete disso­
lution of calcareous nannofossils was rare. This pattern is 
what would be expected if conditions stayed constant dur­
ing storage while the carbonate system equilibrated. If 
equilibrium was attained quickly, then complete loss of 
calcareous nannofossil assemblages was avoided. This 
could explain why some sample material that has been in 
storage for over 50 years still has nominal calcareous nan­
nofossil assemblages (JMS-T, unpublished data). 

4. Discussion 
Chemistry and lithology are the two most likely control­
ling factors in post-coring diagenesis of calcareous nan­
nofossil assemblages in the studied suite. An understand­
ing of the processes that occur during chemical interac­
tions between oxygen, water, iron and calcite is necessary 
in order to understand the sequence of events that can lead 
to calcareous nannofossil dissolution. 

4.1 Chemistry 
Dissolution of calcareous nannofossils in the studied 
cores is most likely occurring due to a combination of 
three separate processes: pyrite oxidation, gypsum pro­
duction, and bacterial activity. Sediments of the south­
eastern Atlantic Coastal Plain were deposited in environ­
ments that ranged from ±1uvial to neritic, and which com­
monly contain tcrrcstrially-dcrived material in the form of 
pollen and spores (Christopher & Prowell, 2002) and lig­
nite. Total organic content in any cored interval can be as 
high as 30% (Self-Trail et al., 2004; Weems et al., in 
press). Sediments rich in organic matter commonly con­
tain disseminated pyrite and/or pyrite and marcasite nod­
ules. If the sediments contain pyrite or marcasite, when 
the core comes in contact with oxygen, pyrite oxidation 
can occur, as demonstrated by the chemical equations: 

FeS2 + 3.502 ~ H20 = Fe2+ + 2S042- + 2H+ (1) 

Fe2+ + 0.2502 + 2.5H20 = Fe(OH)3 + 2I-J+ (2) 

These reactions generate acidity, which dissolves calcium 
carbonate, as demonstrated by the chemical equation: 

CaC03 + J-I+ <=> Ca2+ + C02(g) +OH- (3) 
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Dis...;;olution will occur as long as oxygen and iron are 
available to diive the reaction, or until all catcium carbon­
ate is dissolved. 

In addition to pyrite oxidation, precipitation of gyp­
sum occurred where conditions were suitable, causing 
further degradation of the sample material. Gypsum pre­
cipitated upon desiccation of interstitial water, which usu­
ally occurred during sample storage. In organic-rich sedi­
mcnts under arid conditions, gypsum has been noted to 
form in a matter of hours (Briskin & Schreiber, 1978). 
Precipitation is encouraged by both natural evaporation 
and forced drying in convection ovens. Free calcium 
(Ca2+) is supplied by the dissolution of calcareous fossils 
(molluscs, calcareous nannofossils and foraminifera), and 
sulphate (S042+) is produced from pyrite oxidation, fol­

lowing the equation: 

Since desiccation of samples may 
promote supersaturation with respect 
to gypsum, drying of samples could 
result in a greater loss of calcareous 
nannofossil data. 

A third means of sample degrada­
tion is through bacterial activity, 
which can occur OOth in situ and 
immediately following coring. 
Bacteria can tolerate a wide range of 
pH conditions, most notably sul­
phide-oxidising bacteria, which can 
survive in an acidic pH range of 3.0 
to 4.0 (Chapelle, 1993). Additionally, 
'iron bacteria', a group of aerobic 
bacteria that oxidises ferrous iron as 
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a source of energy and that live at the interface of anaer­
obic and aerobic environments, become actiVe when a 
constant source of oxygen is supplied. These microorgan­
isms can be activated directly following drilling, when 
subsurface sediments are exposed to oxygen. If dissolved 
Fe2+ is present, as is often the case in 
inner to middle neritic and/or mar­
ginal marine sediments, then oxida­
tion can occur, as demonstrated by 
Equation 2, above. Although dissolu­
tion of calcareous nannofossils has 
not yet been directly linked to bacte­
rial activity, it is clear from the 

Sam!Jlef/ 
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Dcptll(nl 

134 

17.2 
160,5 
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\65.0 
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experiments and observations of Chappelle (1993) that 
iron-oxidising bacteria exist in abundance in freshly cored 
sediments of the south-eastern Atlantic Coastal Plain, and 
it is possible that these microorganisms are contributing to 
the oxidation process that ultimately results in dissolution 
of calcareous nannofossils. 

4. 2 Lithology 
Sediment type can affect the post-coring dissolution 

process to varying degrees. Examination of calcareous 
nannofossil samples, with regards to lithology and sedi­
mentology, shows that several accessory components play 
an important role in calcareous nannofossH dissolution. 
Samples free of lignite or pyrite typically contain more 
abundant and diverse calcareous nannofossil assem­
blages. This is not surprising, since the oxidation process 
is significantly decreased in the absence of organic mate­
rial and pyiite. Presence of pyrite and/or lignite is more 
significant than grain size, as is clearly demonstrated by 
samples examined from the Jericho Run and Tar Heel 
Formations in the Hope Plantation core (Figure 4; Table 
7) and the Bladen and Pleasant Creek Formations in the 
Elizabethtown core (Figure 5; Table 8). The fine-silly, 
organic-poor sands of the Jericho Run Formation pre­
served calcareous nannofossil assemblages better than the 
clayey silts of the slightly organic Tar Heel Formation 
(Table 7) and the organic-rich, clayey silts and silty clays 

Liillology % Glauconitc % l'yrite % l'hosphaie % Slicll matel'ial % 01·gnnics 

sand, f c 0 0 10 <I 0 

sand, f-m 5 0 0 <I 0 

sand, f-m 5 0 0 " 0 

sand, f 30 0 <I <I " clayey silt 0 2 0 <I 2 
clayey silt 0 2 0 " 2 

clayey sill 0 2 0 I 2 

clayey silt 0 2 0 I 2 

micrite 0 0 0 10 2 

micrite 0 0 0 10 2 
sand, vf 0 0 0 2 0 

sand, vf 0 0 0 5 0 

sand, vf 3 0 0 7 <I 

smut, vf 0 0 0 2 <I 

sand, vf-f 0 0 0 10 2 
sand, vf-i' 0 0 0 10 2 

sand, vf-f <I 0 0 3 0 

sand, vf-f <I 0 0 >10 0 

sand, vf-f <I 0 0 >10 0 

Table 7: Lithology and sedimentology of samples from the Hope 
Plantation core. Percentages are estimates obtained from examina­
tion of core material on-site (Weems et al., in press) 

Table 8: Lithology and sedimentology of samples from the 
Elizabethtown core. Percentages are estimates obtained from exam­
ination of core material on-site (Self-Trail et al., 2004) 

Lithology % Ghnu:onitc %Pyrite % I'hos bale % SI1cll lll!ltcrlal % OrgaJJics 

"ilt,ca\cm.,DLls 0 0 0 0 2 

snnd,f-m 0 0 0 0 0 

clayey slit 9 2 0 " 7 

siltyclay 0 2 0 3 5 

siltyday 0 2 0 3 4 

silly day 0 I 0 <I 2 

sill c!!_t)'_ 0 0 0 3 <I 

of the Bladen and Pleasant Creek Formations, which were 
highly destmctive to calcareous nannofossil assemblages 
(Table 4). 

The presence or absence of glauconite, phosphate 
and/or shell material, all common constituents in sedi­
ments representative of inner to outer neritic environ­
ments of deposition, does not appear to be significant with 
regard to calcareous nannofossil dissolution.Varying 
amounts of these constituents occur in samples with low 

I 
I 
I 
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incidence of calcareous nannofossil dissolution, as well as 
high incidence of dissolution in our suite. 

5. Conclusions 
Analysis of calcareous nannofossil assemblages from 
freshly cored sediments from the south-eastern Atlantic 
Coastal Plain over a period of seven months clearly doc­
uments their rapid dissolution. In some cases, dissolution 
is so rapid that biostratigraphic analyses have been com­
promised and samples known to contain calcareous nan­
nofossils from temporary smear -slides made in the field 
are barren by the time permanent slides are made in the 
laboratory. The results of this study imply that samples 
extracted from core material that has been in storage for 
greater than six months could possibly contain calcareous 
nannofossil assemblages that have been severely compro­
mised, especially if organic matter is present. Thus, 
research that relies on biostratigraphic or statistical analy­
ses of calcareous nannofossil assemblage data from 
organic-rich sediments should be conducted on freshly 
cored samples, in order to preclude diagenetic affects 
from potential geochemical reactions. 

Samples containing abundant calcareous nannofossils 
are typically assumed to be relatively free of diagenetic 
alteration. However, examination of Samples NJ1929-
NJ1932 (Table I) clearly shows that this is not entirely 
true. The nannofloras remained abundant throughout the 
time-frame of the experiment, yet are clearly undergoing 
dissolution, as evidenced by the decreased number of 
specimens per 150 FOV and by the increase in frag­
mcnt:wholc specimen ratio through time. 

The observation that rapid dissolution of calcareous 
nannofossil assemblages from the Hope Plantation and 
Elizabethtown cores occurred within the first two weeks 
following coring is of importance to micropalaeontolo­
gists. However, by adjusting our field sampling and sam­
ple storage methods, loss of data was minimised (JMS-T, 
unpublished data). Recognition of factors that can con­
tribute to the rapid dissolution of calcareous nannofossils 
(e.g. the presence of pyrite in sedimcnts) can be used to 
dictate changes in sample storage and/or processing meth­
ods. Guidelines include: (I) prone sediment samples 
should be processed as quickly as possible following cor­
ing. High quality smear-slides can be produced in the 
field with minimal effort; (2) exposure of prone sample 
material to oxygen should be limited. Oxygen provides 
the energy needed to drive deleterious chemical and bac­
terial reactions. Freeze-drying or vacuum-packing sam­
ples may provide a temporary means of transporting sam­
ples from the field to the lab without the loss of addition­
al assemblage data; (3) if smnples are very wet and need 
to be dried before storage, use low heat ( <50"C) and 
remove samples quickly once dry. Gypsum formation 
occurs naturally during air-drying, but can also be accel­
erated with the addition of heat; ( 4) recognise that core 
samples that have remained unprocessed for any length of 
time may already be compromised, even if the nannoflo-

ras are abundant and look pristine (e.g. Samples NJI929-
NJ1932). There is uo way of knowing how much dissolu­
tion has occurred without first viewing a comparison 
smear-slide made on the day of coring. 

This study represents only the first step towards 
understanding the effect that post-sampling dissolution 
has on calcareous nannofossil assemblages. Comparative 
studies, focusing on differing lithologies and environmen­
tal settings are needed, and both outcrop and cored sedi­
ments should be examined. Additionally, the effects of 
post-sampling dissolution on species diversity and assem­
blage composition need to be documented from a variety 
of environmental settings. Self-Trail and Seefelt (in prep.) 
are currently investigating changes in assemblage dynam­
ics from the Hope Plantation and Elizabethtown samples. 
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Plate 1 
Representative FOV pictures of an abundant (NJ1936), common (NJ1954) and frequent (NJ1969) sample: (a) on day of coring; 

(b) 12 days after coring; (c) 42 days after coring; and (d) 222 days after coring. Note successive decrease in calcareous nannofos~ 
sil abundance from 'a' to 'd' slides in all three examples. Light microscope pictures were taken at 1250x magnification and do not 

represent an entire field of view 


