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ABSTRACT 

The foraminiferal assemblages present alon;J two Kingsr;ort marsh 

surface transects were oolineated into zones with respect to vertical 

elevation above mean sea level (a.m.s.l.), and salinities. The hiyh

est vertical zonation, Zone I, is distirguished at its upr;::er limit, 

Higher High Water (HHW), by the disappearance of foraminifera in the 

sediments, while the zone itself is c:EfinEd by the dcminance of 

Trochammina inflata. The horizontal rang:; of this zone is approxi

mately 20 meters, while the vertical rarye is approximately 1 meter, 

from 650-750 em above mean sea level. Zone II, the middle and lower 

marsh zone, is distinq:uished at its lower rrargin by the sharp decline 

of agglutinated Sf€cies ard the increase of calcarerus estuarine 

s1:ecies. This zone is <:Efined by the daninance of both Miliarrrrnina 

fusca am T. inflata, with significant numters of Tiphotrocha 

ccrnprimata and increasiry occurrences of calcarecus estuarine 

specimens in the lower marsh. 

Usirg Carbon14 datirg, marsh foraminiferal zonations in subsur

face sediment, ard tidal amplifications calculated for four sea level 

curves, actual relative sea level rise in the Bay of Fundy was 

determined. These figures range from 16 cm/100 years at Kingsport to 

25.6 cm/100 years at Granville Ferry marsh. 
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INTl<..OlJUCTION 

Recent marsh foraminifera are carullOnly discussed in terms of 

their spatial distribution in marshes, their relationship to elevation 

above sea level am the salinity ard vegetative regimes in which the 

foraminiferal assemblages occur (e.g., Scott arxi Medioli, l980<;t). The 

distribution of foraminifera ard flora in a marsh can re associated 

into vertical zones, M"lich then can te correlated on a re;Jional scale 

(Scott and Medioli, 1978, 1~80a). The vertical foraminiferal zona

tions of a narsh are of im.r;ortance to the relocation of p:;tle<rsea 

levels, am their use as sea level indicators has a potential accur

acy 20 times greater than any previous rrethod, that is a + Scm accur

acy (Scott and Lvledioli, l980a) • The margin of error der;ends on a 

series of factors resulting from problems involved in drilling 

measurements, compaction of peat in cores, or the absence of rnarsh sub 

zone lA, which is the only zone with an accuracy of + Sam. The method, 

when properly applied, can record the small variations in relative sea 

level observed in the last 3,000 - 4,000 years. 

Since the Bay of Fundy has the highest tides in the world, whose 

tidal rafl_des have increased throuyh time, the effect of tidal amplifi

cation must be calculated for sea level curves and subtracted from the 

apparent relative sea level rise to determine the actual amount of re

lative sea level rise. 

In this study a canbination of accurate surficial assemblage in

forraation, foraminiferal assemblages in cores, Carbon1 4 dates from the 

base of cores, and calculatea tidal amplification is used to produce a 

precise estimate of actual relative sea level changes in the Bay of 

Fundy. 
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PREVIOUS WO~ 

Studies in the distribution of recent rrarsh foraminifera have 

seen a steady increase since the work of F. B Phleger ( 1954, 1955, 

1~65a,b, 1966, 1967, 1970). His work covered ooscriptions of rrarsh 

forffininiferal distributions from various maritime areas of the United 

States and Europe. 

Scott ( 1~76) illustrated the close relationship between floral 

and foraminiferal assemblages with sediment surface elevation in 

southern California marshes. Since then Scott ( 1977), Scott and 

Medioli (1~78 a,b, 1980 a,b), and Scott et al. ( 1981), have demon

strated the relationship of marsh foraminifera to sea level in several 

areas of Atlantic Canada. 

Deonarine ( 1979) reaffirmed the relationship proposed by Scott 

( 1~76), relatirYJ rrarsh flora to foraminiferal distribution ard the 

actual vertical distribution of Inarsh foraminifera. 

scott et al. (1981) examined marshes on Prince Edward Island and 

found them relatively similar to Nova Scotian roarshes, with respect to 

salinities arx:1 elevq.tion, and they used foraminiferal zones to 

deterrnine relative sea level rise. 

JVlETHOJJS 

Two detailed surface transects were obtained fran the Kingsport 

l'1arsh at low tide, collect in] surficial sediment samples ard other 

data (vegetation cover, elevation, an::i salinities at each station). 

Replicate samples of 10om3 (lOcm2 x lam) were obtained at each station 

alory the transects, usin:J a stainless steel hard held corer (Scott, 

1~ 77) • 

Coriny \vas conducted at this marsh ard three other marshes in 

the Bay of Fundy, (Ft. BeauseJour, t"lary' s Point ar.d Granville Ferry, 

fi<dure 1). These cores were obtained usirg a Davis peat corer which 



- 3 -

was pushed down to the deepest layer of peat an:i a trigg;=r was re

leased on the corer, enablirg retr-ieval of a small test core. The 

lowest level of peat usually overlaid glacial till ard was located 

after exploratory testirg to fird the thickest r=:eat sequence. A 

series of cores were obtained at each marsh to construct apparent rel

ative sea level curves {Scott ard Greenberg, sul:mi tted). Surficial 

sediment samples were wet sieved through 0.5rrrn and 0.063 mn sieves, 

the 0. 5mm sieve retainirg coarse organics an:i the 0. 63mm sieve retain

ing the foraminifera. Organics remaining in the sample at this point 

were removed by cecantation with water. The samples ~re then fixed 

in 10% formalin and Rose Bengal. After washin] off excess formalin 

ard Rose BenJal, the samples were placed in denatured alcchol for pre

servation. Many sa111ples contained large amounts of sand, whim was 

removed by floatirg the foraminifera in CCL4 • The core samples were 

treated in a similar manner, except no formalin or Rose Bengal was 

added. 

The salinity at sample stations was c:Etermined at the tirre of 

sarnple collection, usirg an American Optical Salinicy refractaneter 

(compensated for temperature variance). The elevation at each station 

was obtaine::i usirg a transit ard stcdial rcxi. These measurements were 

then tied into nearby bench marks. The vegetation at each station was 

recorded while sampling. 

C1 4 dates were obtained fran material in the deepest layers of 

peat at each core location: the dated levels overlaid noncanpatible 

substrates to avoid autocompaction of peat (Kaye and Barghorm, 1~64). 

Photographs of gold-palladium coated speciwBns were taken, usirg 

the Cambridge (ldO) scanning electron microscope, with Polaroid N/P 55 

film at the Bedford Institute of OceanCX]raphy, Dart.TOuth, N.S. 
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RESULTS: 

V~etation and Salinity; The plant species present at Kingsport Marsh 

are relatively silnilar in their spatial arrangement and floral content 

to those of Scott and f\1edioli ( l978a, 1980a, Figure 2a & b). There is 

a dominance of Spartina alterniflora in the low marsh, S. alterniflora 

and Spartina patens in the mid marsh, but Juncus gerardii ard ~ 

patens aefine the high rra.rsh floral zone, rather than Cyferaceae, 

which dcminate other Maritirre high marsh zones (Scott ard f\'ledioli, 

1~d0a). The Kirgsr::ort narsh is daninated overall by ~· patens except 

at the lower marsh, and J. gerardii is significant in the upJ_:er marsh 

as observed in Prince Edward Island marshes by Scott et al. (1981). 

Salinities along Kingsport Transect I follow a relatively normal 

pattern (Figure 2a & b), for temperate narsh areas, with increasi~ 

salinity as elevation decreases- (Scott and Medioli l978a, 1~80a). 

However, Kif'YdsfX)rt Transect II has salinities that ~crease with 

decreasinJ elevation. This phencmena is attributed to the lack of 

salinity values obtained; few s~nples could readily be obtained (3 out 

of 11 stations) due to the dryness of the marsh surface. The salinity 

throughout both transects is relatively high (Kingsport I, 31-38 O;oo 

Kingsport II, 25-48°/00) as canpared to those observed by Scott and 

Medioli (197Bb) in Prince Edward Islarxi (Pisyuid, 0-1sO;oo, Tryon 

0-23°/00 Wolfe Inlet 0-170/00) am those fluctuatiors recorded by 

Scott and Medioli (l980b) at Chezzetcook Inlet, N.S. 

The marsh was dcy because evafOration at the tirre of collection 

was higher than precipitation or runoff, ard this caused the elevatEd 

salinities. Also, the organic content of these marsh sediments is 
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lower than other iVJ.aritime marshes, because of higher tides aro rrore 

sediment input (Harrison ard Bloan, 1977). This rreans that drainage 

is better here arxi fresh water is not retained in the sediments at lo,v 

tide. 

Foraminiferal Results: Each sample collected alorg the KinJsr:nrt 

transects was examined for both li vir:g ar:d total numt:ers of benthonic 

foraminifera (See Table I ard II). Total populations were used to de

rive assemblages rather than li vir:g populatiom as the total popula

tion test illustrates the prevalent :rrarine comi tions, thereby not 

over emphasizi~ any seasonal variations that may occur (Scott and 

Medioli, 1980b) • At Kingsport this is important due to the irregular

ity of the living population along the transects. The 37 (x2) surface 

samples recorded a total of 17 SI;Bcies of foraminifera, with 70% of 

the species haviO;J livir:g SP=Cimens. 

At Kin;Jsport, usin;;J the marsh zones star:dards as established by 

Scott arxi Medioli ( 1980a), Zone I is definEd by the abundance of 

Trochammina inflata, the presence of Tiphotrocha cornorimata and 

limited Trocharrrnina macrescens forma polystcma. Zone II is also well 

defined by the <Xminance of Miliammina fusca ard T. inflata (Figure 

3a, b). 

Although Zone I cannot be ct=finitely broken down into subzones, 

Zone II can t:e differentiated here into two subzones, a and b. Sub

zone IIa is delineated by the presence of large, almost eq_ual numbers 

ot T. inflata and M. fusca, as well as the absence of living Trocham-
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mina macrescen.s foma polystana. Subzone IIb is defined on the basis 

of an increased r::ercentage of ~ fusca, the increasirg .r;:ercenta]e of 

Haynesina orbiculare, Ammobaculities foliaceus and the occurrence of 

other calcarec:us estuarine sp:cies. The lower pJrtion of subzone IIb 

is distinguished by the rapid decrease of arenaceous species and total 

populations. 

Drill Hole :H.esults (Table III, IV, V VI) : Kingsport Marsh: Three 

holes were drilled at this location (see Figure 4), after exploratory 

work to fird the ceepest rrarsh sediments. These holes rarged in depth 

from 3. 7 meters to 9. 5 meters, arxi all displaya::l an uninterrupted 

sequence of marsh oopos its. Twenty ml samples vvere removed fran the 

c1 4 dated basal marsh sediments. All drill roles at this location 

were similar in their foraminiferal assemblages, with T. inflata 

daninatirg (see Figure 5) • Total populatiors decreased towards the 

bOt torn of the cores. Tiphotrocha comprirrata an:i Trochammina 

macrescens were also present but in smaller numters. This asserrblage 

SUS:Jgests the high rrarsh, or Zone I. One noticeable occurrence in 

these cores was the decrease in total populations with increasing 

depth; this results as tasal rrarsh ooposits fonn Oiler supra-tidal 

deposits with rising sea level. 

Granville Ferry: Three holes were drilled at this site (Figure 

6), all exhibiting a continuous sequence of marsh sedirrents down to 

basal till. Once again total fOpulations c:Ecrease with increasirg 

depth, representing sea level rise over a terrestrial environ:rrent. 

Total populations in these samples varied fran 10 to 5~0 specimens per 

Samr?le, with 1::._ inflata daninating. The numt:ers of T. inflata de-

crease with c:Epth, indicatirg a pr~ression of marsh sediments thrrugh 
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the upf€r marsh (Figure 7) • T. macrescens is not prevalent in any of 

the holes, rut T. comprimata is present in significant rumbers. 

Unlike the Kingsport Marsh the foraminiferal asserrblages vary fran 

hole to hole. gelatively high percentages of Pseudothuramrrdna 

limnetis in the up.r;:er portions of the area sampled indicate Zone Ib, 

puttirg the lowest i..:Drtion of the core in Zone Ia, as c:Efine:l by the 

dominance of T. inflata. 

Mary's Point: Four roles were drilled at t.l)is location (see 

Figure H), rangirg in depth fran 3.0 to 8.3 rreters in depth, all dis

playing unbroken sequences of marsh oopos i tion. All four cores are 

sDnilar in their foraminiferal assemblages (see Figure 9). T. 

macrescens is daninant in all roles, ard their total _p::>pulation 

increases towards the base, indicatirg a zone Ia (Scott and Medioli, 

198Ua) elevation rarye at the base. 

Ft. Beausejour: This marsh was drilled 4 times with the depth 

of the cores rarging fran 1.7 meters to 13 meters in depth (see Figure 

10). At the base of the cores lower total numters, together with t.lte 

daninance of .!!._ rracrescens, imicate a Zone I fauna (see Figure 11). 

The presence of .!!._ canprimata in only the up~r fOrtiors of the 

sequence irdicate the bottom of the core to be in Zone 1a. 

C1 4 dating was used to date material from the base of the cores, 

(Fiyures 5, 7, 9, 11). The results of this datin;;; ard the prOduction 

of sea level curves, (Scott and Greenberg, subnittoo) provided the 

average sea level rises for the four sampling sites. 
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DISCUSSION 

Surface Floral Relationships: Kirgsp::>rt- ma.rsh exhibits three ·.·.ell 

defined vertical plant zonations (Figures 2a & 2b). Scott and ~·1edioli 

(1980a) oorronstrate that the floral zonation of rrarshes is si..rnilar 

throughout Nova scotia, although some striking individual differences 

are otserved. The plant spacies that oofine the zones at Kin;sJ;Ort 

are no exception. The upp:!r zone of the Kingsr:ort marsh is defined t:y 

the dcminance of elevation sensitive Juncus gerardii ard S!!a~ina 

patens while scott and Medioli ( l980a) record the upper zone of 

Chezzetcook, N.S. to te oofine:l by Spartina cynosuroices or 

Cyperaceae, Chebo:Jue, N .s. by varirus combinations of ~ gerardi, 

solidago sempervirens a rd. Cyperaceae and Newport Lardirg (also in the 

Bay of Fundy) by ~ gerardi ard ~ se:npervirens. The Prince Ej·..,rard 

Islard mrshes, as recorded by Scott et al., ( 1981), containa: high 

marsh canp::>nents different than those fourxl -at KingsfOrt. Due to the 

interdlangeable nature of the high ma.rsh flora in Eastern Cana::ia 

paleo-sea level determination based on ancient marsh plar.t asse~la1]8s 

appear rather dubious. 

· The Bay of Fundy exr:eriences tidal ranges greater t11S.!1 15 

rneters, renee the marsh flora of Kingsport no lorger exterd da . .;n to 

mean sea level, as do marshes with nonnal tidal- ranges ( ScJt.t & 

Medioli, 1Y80a). This high tidal range may be one reason for b~e ele

vated salinities at KingspJrt (Figures 2a & 2b), aoo the absence of 

Cyt_:;eraceae an:i ~ cynosuroides in the upr:.er mrsh. 
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Foraminiferal Relationships: The foraminiferal assemblages along both 

Kingsport transects were very similar, when differences in oorizontal 

length, elevation and salinity were taken into account. 

The fauna which occJrs just below the Higher High Water (H.H.W) 

is very impJrtant, as it is this fauna that will delineate the H. H. W. 

level in a rore assemblage. At Kin;JS];X)rt the sr:;ecies that defines 

H.H.W. is Trocharrrnina inflata, in contrast to the foraminiferal 

Sfecies Trocharrmina nacrescens found by scott ard Merlioli ( 19 78a, 

l980a) and Scott et al. {1981) to define the H.H.W. in other Atlantic 

marshes (Zone 1A). The daninance of .I!_ inflata just below the H .H. w., 

tcgether with rare occurrences of l!_ macrescens, is indicative of a 

highly saline environnent, as ot:served by Scott ard Hedioli (1980a) in 

the Summerville marsh, Nova Scotia~ Kingsport narsh :!.acks a.ny sizable 

.!!_ rnacrescens population, when canpared to those studies done by scott 

and Medioli (1980a) in Nova Scotia and Scott et al. (1981) in Prince 

Edward Islard. Otherwise the faunal distribution of their studies are 

canparable to those at Kingsp:Jrt. Kingsp:>rt exhibits a pattern of 

p::>pulation di?ersity with the rurrbers of Sfecies present c:Ecreasirg at 

both the upr::er and lower :portions of the marsh (Figures 3a & 3b). It 

also ap:t;ears that Zone I cannot te subdivided into zones, as in other 

Nova Scotia and Prince Edward Is lard marshes (Scott arrl t·1edioli, 

19BOa, b, Scott et al., 1981, r:eonarine, 1979), Y.hich re:luces the 

absolute accuracy of these fau."1as as elevation indicators. The lo~r 

zone II at Kingsport exhibits a sharp oocrease in abundances of total 

population, with living percentages remaining relatively corstant. 
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This represents a dilution of total foraminiferal populations as a re

sult of sediment accumulation at the tase of the rrarsh (Scott an::i 

Hedioli, l980a). 

Sea Level Changes: All cores taken fran the four samplirg sites on 

the Bay of Fundy (Figure 1) contained continurus se:;Iuences of marsh 

deposits, representirg a continuous sea level rise OJer the P=riod of 

ma1~h deposition. According to Carbon1 4 dating this has occurred for 

the past 3525-4400 years. 

The examinatiQ~ of the foraminiferal assemblages classified the 

basal core section as to their r:aleo-marsh zonation. Although all 

cores contained different assemblages, either T. macrescens or T. 

inflata were OC:rninant. This corresr:;onds relatively wall to the c:Bta 

gathered by scott et al., ( 1981) at Or.vell, Pisquid ana Tryon marshes 

on Prince Edward Islard, except these core mles exhibi te::i only dani

nant 1..=_ macrescens as basal asserrblages. The rese of the core at 

Kingsport is defined by a dominance of ~ inflata which indicates zone 

I while other marshes in the Maritimes have a Zone I, defined by a 

daninance of ..I!_ rracrescens (Scott et al, 1981, scott ard t·ledioli, 

l980a). This reduces the accuracy of this level as a sea level indi

cator in the Bay of Fundy to + 50 an. These foraminiferal d:i ta are 

used to define the apparent sea level curves used by Scott and Green

ber':J (sutmi tted). 

The Bay of Fundy displays a phenomena known as tidal amplifica

tion, which is an exp:tns ion of tl1e tidal range, caused by charges in 

water depth over Georges Bank and dlanges in the Bay of Fumy b3.sin 

configuration (Scott & GreenteD:J, subnittoo). At the p:Jint where 

ocean tides contact the edge of the continental shelf, the tides have 

a ran:Je of one n~ter. This one 1reter rarrJe is amplifie.j thrcugh the 
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system with the largest amplification occurrirrJ in the upr::er Bay of 

Fundy ard rarging fran 6x in the central Bay of Fundy, lOx in 

Chignecto Bay and l2x in the Minas Basin at the head of the Bay of 

Fundy. Thus in order to ootermine the actual effects of sea level 

rise using H.H.Vv. (which are greatly affected by tidal amplification), 

one must be able to subtract the amount of tidal amplification. Scott 

and Greenbery ( subnitted) have made these detenninations (Table VII) 

possible by supplyirg a separate curve for tidal amplifications. As 

indicated by Table VI, app:1rent sea level rises (as eetected by move

ment of H.H.W. indicators) in the Bay of Fundy are not a direct result 

of relative sea level rise alone, but also tidal amplification. The 

subtractirg of tidal amplification effects fran apparent relative sea 

level rise reduces the actual relative sea level to 7 9% of apparent 

sea level rise. 

CONCLUSIONS 

l. Although the Bay of Fundy is an area of extrane tidal ranges, 

the salt :rrarshes retain vvell c:EfinEd zonations of roth foraminifera 

and plants. 

2. The relocation of the H.H.vv. mark in p3leo-marsh cores is 

possible, and provides accurate estimates of apparent sea level rises 

in the four sampli rg areas. 

3. In marshes of elevated salinity, the absence of Trocharnmina 

macrescens is to be expected, while TrochaillrrUna inflata dominates Zone 

I. Also, there is a redistribution of marsh flora. Cyperacea do not 

occur in higher :rrarsh zones on the Bay of Funay am are replaced by 

Juncus gerardii. 
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4. Kin.Jsport marsh illustrates a reduced accuracy of the 

H.H.W. foraminifera zone in deteunining paleo-sea levels. 

5. Apparent sea level rise in the Bay of Fundy is a combination 

of tidal amplitude ano relative sea level rise. 
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SYSTEMATIC TAXON0.'1Y 

seventeen sr:ecies have teen identified as reirg present in the 

surficial sediments of Kin:;Jsp:::>rt Marsh, an::l the cores fran Kingsi_X>rt, 

Mary 1 s Point, Fort Beausejour an:1 Granville Ferry. Refer to Plate 1 

for electron micrographs of the species. Species are listed below in 

alphabetical order by g;nus. sane species with limited occurrences 

have not been listed. 

Ammobaculities foliaceus (H. B. Brady) 

Plate 1, Figure 8. 

Haplopl1rag:uiun foliacewn H. B. B..ttADY, 1884, p. 304, pl. 33, Figs. 

2(}-25. 

Ammobaculites C. 1. C.f. foliaceus (H. B. BRADY) Pa~ker, 1952, p. 444, 

pl. 1, figs. 20, 21. 

Ammobaculities foliaceus (Brady) SOJTT and MEDIOLI, 1980a, p. 37, pl. 

1, figs. 6-8. 

Cibicides lobatulus nvalker and Jacob) 

Plate 1 Figure 

Nautilus lobatulus ~~R and JACOB in Janmache 1798, p. 642, pl. 14, 

fig. 36. 

Cibicides lobatula (Walker and Jacob). CUSHMA~, 1931, p. 118, pl. 21, 

fi(j. 3a-c. 

Cibicides lobatulus nvalker and Jacob). NORVAN3, 1945, p. 49, pl. 6, 

fig. 26a,b., SCOTT, ~lliDIOLI And SCHAFER, 1980, p. 231, pl. 4, fig. 8, 

~. 
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Elphidium excavatum (Terquem) 

Plate 1, Figure 2 

Polystanella excavata TERQUEM, lti76, p. 429 

Polystomella straito-punctata (Fitchel and Moll) var. selseyensis 

HEHON-ALLEN and EARLAND, 1911, p. 448. 

Cribronion excavatum (Terquem) formae, LUTZE, 1965, p. 96-101, pl 15, 

fig. 39; SCOTT and MEDIOLI, 1980a, p. 42, fig. 5,6. 

Elphidium excavatum (Terquem) formae, FEYLIN:;-HANSS&\J, 1972, 

p. 337-354, pls. 1-6; MILLER and OTHERS, 1982, P. 127- pls. 1-6. 

Elphidium incertum n;Jilliarnson) 

Polystanella umbicatula (VIJALKER & JACOB) var. incerta VHLLIAfviSON, 

1858, p. 44, pl. 3, Fig. 82a. 

Elphidium incertum nvilliamson) BUZAS, 1966, pg. 592-593, pl. 72, 

fig. 1-6. 

Haplaphragmoides bonplandi Todd and Bronnimann, 

Plate 1, Figure 1 

Haplaphragmoides bonplandi, TODD and BRJNNIMANN, 1957, p. 23, pl. 2, 

fig. 2; SCOTT and ~lliDIOLI, 1980a, p. 38, pl. 2, fig. 4,5. 

Haynesina orbiculare (Brady) 

Plate 1, Figure 5 

Nonionina orbiculare BRADY, 1881, p. 415, pl. 21, fig. 5. 

Nonion orbiculare (Brady). CUS~~' 1~30, p. 12, pl. 5, figs. 1-3. 

Elphidium orbiculare (Brady). HESSLPND, 1943, p. 262 

Protelphidium orbiculare (Brady). TODD and LOW, 1961, p. 20. pl. 2, 

fig. 11; SQ)TT and MEDIOLI, 1980a, p. 42, pl. 5, fig. 7. 
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Hemisphaerammina bradyi Loeblich and Tappan 

Plate 1, Figure ~ 

Hemisphaerammina bradyi LOEBLICH and TAPPAN in Loeblid1 and 

Collaborators, 1~57, p. 224, pl. 72, fig. 2, SCOTT and MEDIOLI, 198Ua, 

p. 37, pl. 1, fig. 4 and 5. 

Crithionina pisum Goes. GREGORY, 1970, p. 165, pl. 1, fig. 6. 

Hen1isphaerammina sp. COLE and FERGUSON, 1975, pl. 1 fig. 4. 

Miliamrrdna fusca (Brady) 

Plate 1, Figure 3, 4. 

Quniyueloculina fusca BRADY, 1870, p. 47, pl. 11, figs. 2,3. 

Miliammina fusca (Brady). PHLEGER and WALTON, 1~50, p. 280, pl. 1, 

figs. l9a, b; SCOTT and MEDIOLI, 1980a, p. 38, pl.2, figs. 1-3. 

Pseudothurammina lbnnetis (Scott and Medioli) 

Plate 1, Figure 7 

Armorella sphaerica (Heron-Allen and -arland) PHLEGER and WALTON, 

19 50 ' p. 2 7 7 , pl. 1 ' fig. 1 • 

Astrammina rara (Rhumbler). ELLISON and NICHOLS, 1976, p. 141. 

Astrarmnina sphaerica (Heron-Allen ard. Ear land). Zl\NINNETTI an::1 OTHERS, 

1~77' p. 176, pl. 1, fig. 9. 

Thuramnina (?) limnetis SffiTT ard. f1EDIOLI, l980a, p. 43, 44, pl. 1, 

fiS:JS. l-3. 

Pseudot!luramnina limnetis (Scott an:i fvledioli). SCOTT ard OTHERS, 1981, 

h). 126. 
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Tiphotrocha canprimata (Cushman and Bronnimann) 

Plate 1, Figure 13 

Trochammina canprimata CUSHMAN and BIDNNIL"'N\\N, 1Y48, p. 41, pl. 8, 

fi<;JS. 1-3. 

Tiphotrocha canprimata (Cushman and Bronniinann). SAUNIERS, lY57, p. 

11; SCOrfT and ~lliDIOLI, lY8Ua, p. 42, pl. 5, figs. 1-3. 

Trochanmina inflata (fvlontagu) 

Plate 1, Fiyures 14, 1~ 

Natulus inflatus MONTAGU, 1808, p. 81, pl. 18, fig. 3, 

TrocharrrrUna inflata (Montagu). PARKER and JONES, l85Y, p. 347; SCO~f 

and MEDIOLI, lY8Ua, p. 3, pl. 3, figs. 12-14. 

TrochamrrUna macrescens Brady 

Plate 1, Figure 5 

Trochammina inflata (Montagu) var macrescens ~~Y, 1870, p. 2YO, pl. 

11, fiys. Sa-c. 

Jadammina polystoma BART&~STEIN and BRAND, 1938, p. 381, figs. la-c, 

2a-l. 

Trochammina macrescens Brady. PHLEGER and WALTON, 1950, p. 281, pl. 2, 

fiys, 6,7; SCOTT and MEDIOLI, 1Y80, p. 39, pl. 3, figs. 1-8. 

Jadanyhlna macrescens (Brady). MURRAY, lY71, p. 41, pl. 13, figs. 1-5. 

Both Jadammina polystorna and Trocharnmina macrescens are listed in the 

text of this pax;:er as sep:trate entities, however, it is un<:Erstood 

that there exists an intergradation of nnrphologic forms tetween these 

two (Scott and Medioli, lY80a). 
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PLATE 1 

1. Haplaphragmoides bonp1andi Todd and Bronnimann. 1. side view, x 

120. 

2. Elphidiun excavatun (Terquem) forma excavata, 2. side view, x 

130. 

3,4. Niliarrmina fusca (Brady) 3. sire view (four dlarnter side) x 

132, 4. side view (3 chamber side) x 132. 

5. Haynesina orbiculare (Brady) 5. side view x 180. 

6. Trocharrmina rracrescens Brady forma r:olystorra Bart ens tein am 

Braoo dorsal view x 144. 

7. Pseudothuramrnina lLrnnetis (Scott ard Medio1i) 7. Sfecirren with 

several a~rtures, {not visible) x 113. 

8. · Arrrrobaculites foliaceus (H. B. Brady). 8. side view of typical 

specimen x 96. 

9. Hernisphaerarrmina bradyi Loeb1ich and Tappan. 9 ]))rsal vie',._; of 

typical specimen, x 27 0. 

10,11 P1anktonics. 10 aperture view x 18, 11. Dorsal view x 195. 

12. Cibicides lobatu1us (\.Valker and Jacob) 12. D:>rsal or non 

attached side, x 76. 

13. Tiphotrocha comprL~ata (Cushman and Bronnirnann) 13. ventral view 

of mature sr:;eci:rren with characteristic T Shaped final chamber.x 

133. 

14,15 Trochammina inflata (~1onta;Ju) rre·;Jlaspheric form. 14. Ventral 

view, x 102. 15 Dorsal view, x 109. 
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Transect I Kingsport Marsh 
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Transect li Kingsport Marsh 
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Transect I Kingsport Marsh 
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Table III. Foraminifera~ Species Distribution in Relative 
Percent, Kingsport Marsh Cores. 

------ -·---- ··-·---- ----------------
U}l<l~ I cow~ n COt< I:.: III 

----- --------- ---~--;-- .--~u-------y-50--r-~50-- --·-- ----
suo tWO 900 600 660 370 400 LJI~l-'Tii IN G-1 

t--· 
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----- -------
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{Tp) 
f--------------- ----
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lYJil! l t,ll) J l. 
---- -
t·1i l i.-t!!Jnllll:l tUSC<) 0.7 ~ 2 
f- .. -------------- ----
P:-;•:u•l( >t.l \UC..illllni na 1 1 0 
1 in:r11.~t is 

Ti~.tO~l-OCh.J 6 10 14 5 21 7 15 20 
CG;1pr.li1D Ul 

r--· 
Tn,;._j t.J.n:ninu 76 'd7 63 95 7:. 100 85 100 $3 40 
inila ta 

Trodtamnina 18 0.3 6 4 l 2 4 
ffiaCl"t:SCGC\S -
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Table IV. Foraminiferal Species Distribution in 
Relative Percent, Granville Ferry Cores. 

~-- - - - T- - ---------- -- ~ ~-~------, U)J-!.1-: I WHE If . (XJHE II I I 

,~-~t;1~iJ-IN o--1 ---~4o-c86s-+ s3o j2 600 I 310 330 

U. Or SPECIES 4 ·I 3 6 b 2 6 5 

u. (iF INO!VIDUJ\LS 3(~8 419 . I 590 

T 
i 

20wl) 
---------f.---

.:tp loul1r~lYll\Gldes 
or 11 > Lm . .J 1 

--- -----·----- ----.--
i.lic11flllirl.:1 fuf"£.::1 ) 
- ·- - .. - -··--· -··------ ----·--

:;1 :ud' )~llur. .:..urmina l 
ltnnutts 
--
iph ... )~nxila 
Utlpl"llll~l Ll 

12 

rodw:~1'1lina ~4 
ni:lata -
rcx.h.:.!.m:ni.na 
.:lcn~sce;ns 

4 

L------'--·-
4 <) 

---- ------
14 J 

/.2 

B2 14 

48 

----

., 630 96 J 

4 '::) 29 

'-· 

1 3 5 
--·---- r---·- ---·--- -----

0 0 

14 67 21 13 

52 33 58 44 
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Table v. Foraminiferal Species Distributions in Relative 
Percent, Mary's Point Cores. 
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Table VI •. Foraminifer~l Species Distribution in Relative 
Percent, Fort Beausejour Cores. 

~--- ------w,{E .# -i -·--------- -- --------·--- --cui{E_n __ u ______ -~)~ir -· ~~)~- --~~f-r-· ~u~r:- /xZf~~-

------tr------·-~· -------~------~ 
DIO: l''l'll IN CJvl 762.4 HU4.5 054 YlS lO~U ll65.5 7lb.5 762.5 701.5 701.5 lUJ 3Y6.5 57Y.5 
---·--·-----·---------- ---------------- ------··------
~(). UF Sllt-~C lC:S 4 2 2 l l 2 3 2 2 0 3 2 
---- ------------------- ------- ------1--- ---- --·- ----- -----1--·----·-
~tj~)ll<;t;' u~~~fVIUU/\L':l 254 3 20 17 67 25 534 3 9 0 06tl 274 59 
-·-· ----------------------------- ·------ ------ -----1----· ------------ -----·1----1 
tl,jt>l' >J)IIJ'.,l•.JIIl)idus 
tnt~> l.J rk't 1 

~--------------------~-------~-----r------~---~---t-------r--------r-------r-------r-----r------f-----r-----~ I! .:tv nc:~> i ru 
or-bicula r·u 100 l 51 
------------------r------lf------~----t----~---~-------~------r------
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~-----------------+-------ii-------1-------~----11-----
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----·-·--------lt------1------1----- r--- -- ----I-----
TrcX.:.:1clli~llin.::~ 

---- ------
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lcore Sites 

Kin~ sport Marsh 

Granville 
I Ferry Marsh 

!Mary's Point 
t1arsh 

Ft. Beausejour 
Marsh 

Table VII .• Calculations of Actual Sea L8vel Rises, 
for Sampling Localities in the Bay of 
Fundy. 

- r--· . . -· ···-
Apparent Sea Apparent Sea Level Tidal Amplification Avg Sea Level Rise -
Level Rise Rise/100 Years Tidal Amplification == 

Actual Sea Level Rise 

9.35m/ 21.25cm I 100 years 2.32m/ 4400 years 7.03m I 4400 years 
4400 years 

9.9m/ 28.10cm I 100 years 0.89m/ 3525 years 9.0lm I 3525 years 
3525 years 

9.7m/ 27.32cm I 100 years 1.43m/ 3550 years 8.27m I 3550 years 
3 500 years 

11.4m/ 29.6lcm I 100 ye-ars 1.7m I 3850 years 9. 70m I 38 50 years 
3850 years 

- ... - ·--

Actual Sea 
Level Rise/ 
100 years 

16cm/ 100 years 

25. 6cm/ 100 years 

. ·- .. ... -- -· 
23.3cm/100 yea r.s 

25.2cm/l00 years 

I 
..p.. 
\.0 
I 



The following is a breakdown of the approximate time spent in 
the preparation of this thesis. 

ITE11 TIME SPEET (BRS.) 

Foraminiferal Identification 
and Countir-g 135 

Sample Ireparation 10 

Tables and Diagrams 45 

Photograptic Plate Preparation 7 

Research and Writing 45 

. Total ~ime 242 

Frank ~hoffias did the S.E.~. photography at B.I.O. 

Map figures within tbis thesis wer~ obtained from David Scott. 
All other figures were designed by the author end drafted 

.... . - -pro .r.e s Sl ::::a..:.....:..y. 

All tables contained in this thesis were prepared by the authcr 
but were-drafted professionally on a word processor. 

Photographic plates were compiled by the author but reproduced 
professionc..=..ly. 

David Smith 
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