The Planter Influence: Dykeland Agriculture along the Parrsboro Shore and Apple River.

By Kerr Canning
Introduction

The coastal landscape of the Chignecto Peninsula in Cumberland County, Nova Scotia is comprised of high cliffs, broad gravel beaches, and estuaries. Salt marshes, formed over approximately the last 6300 years (Amos, 1978, p 965-981), are located on the upper reaches of the estuaries. Since the arrival of the earliest inhabitants to Nova Scotia, these fertile tidal wetlands have been sources of food for both human and domestic animal consumption. The peoples of the First Nations used brush weirs to catch fish in the marsh drainage creeks and found waterfowl inhabiting the salt marsh pools and grasses. During the seventeenth, eighteenth and nineteenth centuries the larger salt marshes found in these estuaries were dyked by European settlers for agricultural purposes. The dyking principles used in the Upper Bay of Fundy are believed to have originated in Europe (Bleakney 2004, Hatvany 2003, and Rippon 2000); the Acadians were the first European settlers to apply these principles to Bay of Fundy salt marshes. After the Grand Dérangement of 1755, the New England Planters who replaced the Acadians, also erected dykes, having learned the dyking methods from a group of Acadians who were not deported. With the arrival of the Loyalists and other English-speaking settlers, the methods for dyking tidal wetlands were shared and transferred to all interested salt marsh owners. 

This paper will present a possible explanation of the way in which the Acadian dyking methods were acquired by the proprietors of the Chignecto Peninsula dyke lands located in the western Cumberland County communities of Apple River, Advocate Harbour, Fox River and Diligent River. This transfer of knowledge and the continuity of Acadian dykeland methodology can be linked to communities located in the Minas Basis Townships of Cornwallis, Horton, Falmouth, and Newport. The Acadian dyking expertise adopted by the Planters in these communities was transported essentially unchanged across the Minas Basin to the Parrsboro Shore and to Apple River. 

A brief overview of relevant salt marsh background material will also be presented. This will include the postglacial geology involved in the formation of the salt marshes at Apple River, Advocate Harbour, Fox River and Diligent River and the history of salt marsh exploitation for agricultural purposes in Western Europe and the so-called glaciated coast of North America (“the area between the St. Lawrence River south to the northern edge of New Jersey is part of the glaciated coast”(Sebold, 1992, Chapter 2)).

Perhaps the best hint that the Minas Basin Townships Planters adopted the Acadian dyking methods is given in an article published in the February 27,1819 issue of the Acadian Recorder. The article is titled “On Dyking” and was written by Jonathan Crane, a Horton Township Planter who became a skilled dykeman. Crane is also linked to the Parrsboro Shore where he bought and sold a substantial number of lots of land. Many of these lots were sold to Minas Basin Townships Planters with many of these Planters subsequently taking up residence in the Parrsborough Township.

The quote that follows (Bleakney 2004, p.183) is taken from “On Dyking”; it sheds light on the way in which the Acadians might have taught the Planters the art and practice of dyke and aboiteau construction.

“I have attended the making of Dikes and Aboiteaus (A term used by the original French settlers, for a great Dam, in Dyking) since the year 1764. I was present when the first Aboiteau of any consequence was made here, by the English – which was superintended by two Frenchmen, and observed their proceedings. I was appointed a Commissioner of Sewers in the year 1777, and having continued that office ever since [1777 – 1819 – 42 years] it has given me an opportunity of improving a little and I have been so fortunate as not to lose but very little of my labours. [Crane died in 1820.] “
Landscape features of the salt marsh environment and the placement of dykes.
Salt marshes found along the coast of the Chignecto Peninsula are located on estuaries that have a gravel coastal barrier situated at the mouth of the estuary. A tidal lagoon (tidal flat when the tide is out) is located behind this barrier beach, and salt marshes occupy the upper reaches of the estuary. On the Chignecto Peninsula one, and sometimes two, major rivers flow into the estuary in such a way that salt marshes are located on both sides of each estuary river. Fig.1 shows the single river on the Fox River. Apple River (Fig.6) has two branches that converge into one river and at Advocate two narrow brooks meander through the marsh.
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Fig.1: The long narrow Fox River estuary. Salt marshes are located on both sides of the river and the estuary is hemmed in between two steep banks.

The proprietors of these upper Bay of Fundy salt marshes had to choose between two options when constructing a dyke (Bleakney 2004, p.54). They could choose to build a dyke that ran along the riverbanks or they could construct a dyke that crossed the river (see Fig.2 and Fig.3). The landscape features of the estuary on which the marsh was located influenced the choice that was made.
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Fig.2: A section of the so-called English Dyke at Advocate. It runs along a small river on the left.

The salt marshes at Apple River, Advocate Harbour, Fox River, and Diligent River are located on tidal estuaries formed approximately over the last 6300 years (Amos, 1978, P 965-981). The shape and distribution of salt marshes on these estuaries were determined by geological formations created by a series of complex processes that began when the ice started to melt at the end of the last Ice-Age. On the Parrsboro Shore a discontinuous raised outwash terrace, situated between the shore and Cobequid Hills, was formed. Estuaries were created at Diligent River, Fox River and Advocate when rivers originating in the Cobequid Hills cut through this raised outwash terrace (See Fig.5). The Diligent River and Fox River estuaries are long and narrow with salt marshes located on both sides of a single broad river flowing through the estuary. 
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Fig.3: April 5, 2010. Shown here is dyke on the Diligent River; the aboiteau that once spanned the river has been destroyed by the ravages of storms.

Compared with the individual marshes on the Apple River, Fox River, and Diligent River, the Advocate salt marsh is a single broad tidal wetland wedged between a long barrier beach and the upland. See Fig.4.  The barrier beach is a seawall that protects the marsh from storms that sweep up the Bay of Fundy. If this wall should breach, the present-day Advocate dykeland and a portion of the Advocate community would be flooded at high tide! 
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Fig.4: A CREDA (Amherst, Cumberland County N.S.)  aerial photograph of the Advocate dykeland.

The barrier beach side of the Advocate marsh runs approximately parallel to the upland side of the marsh. This landscape feature dictated the orientation that an Advocate dyke must be given; it must run from the upland side of the marsh to the seawall. The marsh proprietors still had to decide where the dyke should cross the drainage creeks and the two brooks that cut through the marsh. Several dykes were built at Advocate and each successive dyke enclosed more of the marsh than the previous dyke. The last dyke may have been completed around 1870 and it had to cross several deep drainage creeks, thus, requiring large aboiteaus.
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Fig.5: Taken from the article “A Raised Fluviomarine Outwash Terrace, North Shore of the Minas Basin, Nova Scotia” by Donald J. P. Swift and Harold W. Borns Jr., Journal of Geology, V 75, 1967, p 693.

At Apple River several geological formations such as moraines and meltwater channels were created at the end of the last Ice-Age (Stea, Finch, and Wightman, 1986). As can be seen on Fig.6 Apple River’s postglacial geology is diverse and complex. In order to understand this complexity one should refer to the publication “The Last Billion Years”(Atlantic Geoscience Society 2001) for information on moraines and other forms of postglacial deposits. 

An examination of Fig.6 shows that two rivers have cut through the Apple River glacial outwash deposits. Today these tributaries, titled the South Branch and the East of the Apple River, converge to form one river that flows into the Bay of Fundy. Salt marshes are located on both branches and on the river formed by the confluence of the branches.
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Fig.6: Apple River postglacial geology. Cropped from Stea, R. R. and Finck, P. W. 1886: Surfical geology, Chignecto Peninsula, Nova Scotia, (Sheet 9), Geological Survey of Canada Map 1630A. A digital copy of the complete map can be obtained from Natural Resources Canada, MIRAGE Database Search.

The English-speaking proprietors of the salt marsh on the long narrow Diligent River and Fox River estuaries chose the option of building their dyke across the river. With this option they only had to construct a short dyke and one aboiteau. The aboiteau, however, had to be very large structure that required a considerable amount of maintenance. These large aboiteous that once spanned the Fox River and the Diligent River no longer exist; it is believed that they were destroyed in 1869 by the Saxby Gale. After this loss Fox River built two more across- river dykes upriver where the waterway is narrow. At Diligent River the loss appears to have brought dyke building to a close.

Building a dyke across a river, or a wide and deep drainage ditch, appears to be a choice that the Planters and Loyalists often made; the Acadians had the foresight to avoid such a choice (Bleakney 2004, p.54). In the early years of the Geological Survey of Canada the field officers for Nova Scotia E. R. Faribault and Hugh Fletcher (Zaslow, 1975, p. 118 and pp 180-181) published comments on geography, history, and archeology. In 1893 Hugh Fletcher (Fletcher, 1893) reported the following observation concerning the option of building a dyke that ran along the riverbanks or constructing a dyke that crossed the river.
“Many of the old French dykes have been replaced by more modern ones, which cross the brooks at their mouths instead of turning up along them”.

Diligent River and Fox River each have one dyke, probably Acadian, running along the top of a riverbank and at Apple River each salt marsh owner chose to build along the river that fronted his marsh. Fig.7 is an aerial photograph showing these dykes 
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Fig.7: Dykes constructed on the South and East Branches of the Apple River. The photograph was formed by combining two National Air Photo Library aerial images taken May 13, 1939.
Horton and Cornwallis Planters in Advocate and Apple River
It is very likely that the transfer of dyking technology from the Minas Basin Townships to the communities located in Western Cumberland County initially occurred at Apple River and Advocate. Fig.8 shows that the land grant lots for these communities were laid out primarily for loyalists. At Advocate several of these lots were issued to loyalists and the remainder were given to individuals with Planter connections. Within a few years, however, all of the initial Advocate grantees had sold their land and moved away. The settlers who replaced them came from diverse groups; among them were Cornwallis and Horton Planter families with surnames such as Stanford, Bigelow, and Loomer. These new settlers must have recognized the value of dykeland because in a relatively short period of time they became dykeland owners at Advocate. In fact, a boundary description in a deed dated February 21, 1835 contains the phrase “ bounded South West from the road till it strikes Justice Bigelows Dyke". The Cumberland County Registry of Deeds records for the eighteenth and nineteenth centuries contain many dykeland transactions involving individuals with Planter Family surnames. 
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Fig 8: The initial land grants at the western end of present day Cumberland County. The Apple River and Advocate grants are from the Nova Scotia Land Grant Index Sheets No. 41 and No. 42 and the Township of Parrsboro map is Library and Archives Canada record No. 3423, call number H2/230/Parrsboro/[1782 –1791]

As indicated in Fig.8 the Apple River Grant was not issued until 1803. From a petition dated Sept. 8, 1796 we know that the land was intended for three Loyalists. One of these Loyalists has the planter surname Elderkin and it is possible that he is related to the Planter Elderkin family that settled in Horton Township. The three Loyalists are petitioning the governor because they were never given grants although warrants to survey, held at an office in Halifax, were issued. The petition reads in part:

“Robert Dove, Captain of Militia, Hugh Pudsey, and Joseph Elderkin state that they were loyalists and at the evacuation of New York they became settlers at Apple River on lands “appointed” to them. They had lived on their property for upwards of eight years, cleared lands, built houses, barns, and a mill.”

When the Apple River grant was finally issued in 1803 it contained not only the names Robert Dove, Hugh Pudsey, and Joseph Elderkin but also the additional (Planter sounding) names of  Jeptha Elderkin, John Elderkin, George Johnston, and George Johnston Junior. The probate records at Kentville show that the Elderkin and Johnston families with these family names lived in Horton, were intermarried and owned dykeland in Horton. As well, several members of the Elderkin families also owned land in Apple River. To add to the confusion James Elderkin, the son of a Horton Planter Elderkin, acquired (through inheritance and purchase) all, or nearly all, of the Apple River land granted to Dove, the Elderkin, and the Johnston families. As well James Elderkin‘s brother-in-law, a Horton blacksmith named John Fowler, also acquired land in Apple River. With the settling of these two men in Apple River, extensive dyke building, as indicated by the number of registry of deeds documents involving dykelands, appears to have taken place.

Interview with a twentieth century, traditional dykeman.
I began interviewing Bernard Elliott, Advocate’s last traditional dykeman, shortly after I was introduced to the interesting world of salt marshes; this began after my daughter Caroline enrolled in a salt marsh ecology course given by Professor Gail Chmura of McGill University.  My interviews with Mr. Elliott continued until his death in 2006. During this period of time I was able to benefit from Professor Sherman Bleakney’s newly published book Sods, soil, and spades: the Acadians at Grand Pré and their dykeland legacy.  Dr. Bleakney also helped me by offering suggestions for questions to ask Bernard Elliott and then Professor Bleakney provided comments on the dyking information gleaned from Mr. Elliott.  
Members of Planter families such as Benjamin Stanford, Justice Bigelow, and Stephen Loomer moved from Cornwallis and Horton to Advocate where they acquired sections of the Advocate marsh. It is very likely that they brought dyking knowledge with them. With the ease of water travel in the eighteenth and nineteenth centuries, Advocate men were able to work in the dyking communities of Horton and Cornwallis. Furthermore, dykemen from the Minas Basin townships could easily travel to Advocate and help with the construction of dykes. In fact, the ease of water travel may have allowed the Upper Bay of Fundy to function as one large extended community. One would therefore expect Bernard Elliott’s knowledge of dyking to be similar to the material on dykes and aboiteaus found Professor Bleakney’s book. Where possible it would be beneficial to compare the dyking topics described by Bernard Elliott with those topics researched by Sherman Bleakney. Several interesting comparisons follow.

For dykeland agricultural to be successful effective drainage methods must be used. The Acadians improved the drainage of flat sections of their dykelands by using a special plowing procedure to construct a landform called dales (Bleakney 2004, p.78-80). Dales are long narrow rows of parallel ditches approximately 30 feet apart. The marsh between adjacent ditches is crowned to allow water to flow into the ditches that flank the crown (see Fig.9).

 Sherman Bleakney, in a private communication, believes that the presence of dale and dale ditches “implies crops, not hay”. Dale and dale ditches are therefore important landscape features that dykeland agricultural research should look for. This can be done by walking over the surface of a dyke- enclosed salt marsh or by carefully examining aerial photographs for parallel lines. 

When Bernard Elliott was asked if a particular drainage method was used on the Advocate marsh he replied: “yes, we used dales”. He also stated that

"we used a special marsh plow for creating the dales. It was a Frost and Wood #6 plow and was much larger and heaver than a regular farm plow. One could bolt on a special knife to extend the cutting range and when this plow cut through the roots of black rush (Juncus gerardii ) a snapping noise occurred.”  

Sherman Bleakney provided the following comment on Mr. Elliott’s special marsh plow.

"The plow information is very interesting, and it is news to me. No one I interviewed mentioned anything about special plows, nor about attaching a special KNIFE BLADE. The knife reference is not unexpected as the dykeing sod spade also is a knife, so your new fact ties in well with the problems of attempting to plow through the root matrix of a newly enclosed parcel of tidal marsh grasses. Congratulations for discovering this gem of historic information". 
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Fig 9: A drainage “Dale” located adjacent to the so-called “Center Road” on the Advocate Dykeland: Kerr Canning (2005)

Sods, cut from the salt marsh with a special knife called a dyking spade, are used in the construction of dykes. On separate occasions I asked Bernard Elliott and Chesley Knowlton questions regarding the use of sods in dyke building. Both men had been part of the work teams on the Advocate dyke. To my surprise both men informed me that the term sod was not used in Advocate. Advocate used a word that sounded to me like "permong". I had to consult Sherman on this matter. Sherman’s reply was: 

“I know the word that Elliott and Knowlton were using when referring to sods. It is "parement", an old French term for such things as facing, sleeve, curb stone. It could well refer to the surface facing sods that cover the finished dyke wall, because each one had to be precisely cut and fitted. The French pronunciation of "parement" would be very close to Knowlton's "permong" of your e-mail. I find it very interesting that the Advocate British (are they?) retained the French terminology well into the 20th century. Is that your interpretation?” 



Louise Dulude, a retired Montreal French and Latin professor, told me that “parement” is pronounced: Pa like papa; Re like Revoir; Ment like maMAN.


I also asked Bernard LeBlanc, Université de Moncton, for his comments :


”Yes, "parements" is the Acadian name given to sods that covered the dykes. This is recorded in an interview by Father Anselme Chiasson with Adolphe LeBlanc of Memramcook in the late 1950s and published in Les Cahiers of the Société Historique Acadienne (vol. 19, no 1-2, January-June 1988, p. 52). I suspect that the English pronunciation "permong" is likely from the old Acadian French in which many words ending with the sound of an "n" ("in", "ain", "an"...) was pronounced with a "g": lapin (rabbit) = laping; foin English as "LeBlong". The surname Babin was also pronounced in English as "Babang". Ironically, it appears that the English kept the old pronunciations whereas among the Acadians, we were taught "proper" French pronunciation in grade school.” 
 

How was the Acadian term for sod transferred to Advocate? Did the Planter families who moved to Advocate introduce Acadian dyking methods and Acadian terminology? It is amazing that "parement" was still being used in Advocate in 2006!

Bernard Elliott said that Advocate sod cutters cut "parements" from  regions of the marsh where “Salt Marsh Hay” (Spartina patens) grew and from regions where “Black Rush” (Juncus gerardi) was found. The use of these two plant species for sods correspond with Sherman Bleakney’s observations (Bleakney 2004, p. 25).

When questioned about the construction of an aboiteau across a drainage creek, Bernard Elliott gave a description that agreed with Sherman Bleakney’s observations and Jonathan Crane’s description in his 1819 article in the Acadian Recorder (Bleakney 2004, p.183). Fig.10 shows the remains of an aboiteau at Apple River that was constructed in manner described by Mr. Elliott, Sherman Bleakney, and Jonathan Crane. In this image the bed on which the sluiceway sits cannot be seen. However the alternate layers of brush and sod that fill the space above the sluiceway are very visible.

[image: image10.jpg]



Fig.10: The only remaining aboiteau on Apple River’s Goat Island Dyke. (Sept.2007)

The construction details observed for the remains of dykes and aboiteaus at Advocate and Apple River, as well as the results of interviewing Bernard Elliott are in agreement with what one would expect to find if 1) New England Planters learned Acadian dyking practices and 2) transferred Acadian dyking methods, unchanged, to Advocate and Apple River. 

The history of salt marsh exploitation

In my experience there is a wide spread reluctance to accept the fact that dyking and aboiteau building did not stop when the Acadians were forcefully removed from their land. When I talk about the New England Planters having learned dyking practices from the Acadians or the fact that the Acadians and their progenitors in France were not the only people to have constructed hand-made dykes and aboiteaus, there is a general, unwillingness to believe this. It was this disbelief that led me to search for documentation on early dyke building. 

The results were both surprising and enlightening. It turns out that England, France, Holland, Spain and other Western European countries not only have large salt marshes but also have a very long history of salt marsh use (Rippon, 2000 and 2006; Hatvany 2002 and 2003). This is a history that predates Roman Times. All societies living in the tidal wetland regions of the world have had a long-term relationship with salt marsh ecosystems. Since prehistoric times these fertile estuarine marshlands have been dyked, ditched, and drained for agricultural purposes. Surviving records and archaeological sources indicate that Old World cultures such as the Mesopotamians, the Asians, the Romans, the Greeks, the English, the French, the Dutch etc. transformed salt water and fresh water marshes for economic gain. It is not surprising therefore, that both French and English settlers in North America practiced marshland agriculture; a practice that continued well into the twentieth century. Dyking also took place in the United States, where the terms sea wall and tide gate were used (Seabold, 1992, 1998, and 2008). See Fig.11
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Fig.11: Dykelands along the Delaware River.

My search for material on the history of dyking lead not only to specific works on the subject (Bleakney 2004; Hatvany, 2002 , 2003; Hustvedt, 1987, and Seabold, 1992,1998,2008; Butzer, 2002)  but also to disciplines for which dyking is not a major focus. These disciplines include postglacial geology (Amos, 1978; Stea, 1986 and Swift, 1967), salt marshes as ecosystems (Philipp, 2005 and Gulf of Maine Council on the Marine Environment, 2008) and landscape archeology (Allen, 1997; Rippon, 2000 and 2006). 

Postglacial geology provides information on the mechanism of salt marsh creation after the last ice age. It is this mechanism by which a salt marsh grows that explains why a salt marsh is not a layer of grass sitting on "marsh mud". To quote Sherman Bleakney: "It would be more accurate to say that the roots bond well with themselves and that the marsh mud becomes trapped in that firm, wiry, entangled matrix." It is from this firm, wiry, entangled matrix that the dyking spade was used to CUT sods to be used in the construction of dykes. These sods had a rigidity that allowed them to be shaped and to be regarded as a form of building blocks (Bleakney, 2004, p 24). See Fig12. It is very possible that this rigid entangled matrix property of salt marshes might have resulted in the development of similar construction methods and practices in England, France, Holland, Spain and other Western European countries as well as the United States!
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Fig.12: A section of the riverbank on the estuary. At this location the river flows through a salt marsh and here the riverbank is an exposed vertical cross-section of the Diligent River tidal wetland. This cross-section shows the typical root matrix that exists beneath the surface of a salt marsh.

Dykes are often located while scientists are doing fieldwork on salt marshes; their published papers may include information on dykes. This is especially true when salt marsh restoration is the goal (Philipp, 2005) or when the researcher is a geoarchaeologist (Allen, 1997). Geoarchaeologist,  J. R. L Allen in a paper titled  "The Geoarchaeology of Land-Claim in Coastal Wetlands: A Sketch from Britain and the North-West European Atlantic-North Sea Coasts." (Allen, 1997, p 6) makes the following statement about dykes.

Dykes and aboiteaus “ have almost never been regarded as monuments worthy of study and preservation, despite their once-crucial function and defining nature in terms of landscape-change; very few are to be found in sites and monuments records (SMRs), and very few still have been surveyed, excavated, and protected. Their treatment has generally been cavalier.”

Landscape archeologists such as Stephen Rippon (Rippon, 2000 and 2006) have a different approach to dykeland agriculture and their publications advance our understanding of salt marsh use as it occurred in various regions of the world.

The broad scope of salt marsh documents in this section should help to dispel any previously held views that only the Acadians practiced dyking.  They also indicate that dyking by both Acadian and English speaking settlers probably represents the culmination of methods that were developed over a very long period of time in Western Europe (Hatvany, 2003, pp 29- 48).

Commissioners Of Sewers
An interesting discovery in the literature on the history of dyke building includes information on legislation passed in England during the reign of Henry VIII (Ron, 200) and legislation with a similar name was passed in Nova Scotia in 1760. These acts came into existence because the draining, and dyke building of salt marshes is a group effort and for the group to function effectively and efficiently the group must be organized and have a leader. In recognition of this fact the 4th session of the Nova Scotia General Assembly, held in 1760, passed “an act for appointing Commissioners of Sewers.” The act begins as follows.

Whereas great quantities of marsh, meadows, and low ground in this province, and particularly in the Bay of Fundy, and rivers, bays, and creeks, branching therefrom, are spoiled by overflowing of the sea, and other waters which by industry may be greatly improved, as well for the general good, as for the benefit and profit of the owners; and also much meadow and pasture land might be gained out of swamps, and other rough and unprofitable grounds by dyking and draining the same; to the intent therefore, that the new settlers and other proprietors of the said marshes, meadows and low grounds, may be encouraged and enabled to raise dykes, and remove such obstructions as prevent these lands from being immediately useful; be it enacted by his Excellency the Governor, Council and Assembly…..

The above quote mentions the word “Dyking” . Could the Governor, Council and Assembly have expected the New England Planters and other new settlers to learn how to create dykelands?

In the term Commissioners of Sewers the word “commissioner” means administrator or supervisor and the word “sewer” refers to a drainage system. No record has yet been found indicating that Apple River, Fox River, and Diligent River had Commissioners of Sewers but documents have been found that show that Commissioners were appointed for Advocate. This is not surprising. The dykeland in this community is located on a single, large salt marsh and only one dyke, with several aboiteaus, is required to keep the sea out.  The Advocate dykeland was a single marsh body, divided in various sections and owned by different proprietors; it was necessary for them to work as a team for the repair and maintenance of the dyke. 

The salt marsh at Apple River, Fox River, and Diligent River consists of several separate marsh bodies. At the location of these bodies on the Fox River, and the Diligent River the watercourse is narrow and the proprietors were able to enclose nearly all of the marshes by constructing a single dyke that ran across the river (Fig.3 and Fig.13). One would therefore expect Fox River, and Diligent River to have Commissioners of Sewers. The Apple River is the confluence of two wide rivers and a single dyke built across any of these waterways is out of the question. The Apple River marshland owners were forced to build six separate dykes in order to create dykeland for all of the owners. A group effort would have been required for each dyke and it is possible that each group was composed of family members.  

In 1826 Samuel Morris, Malcolm McDonald, and Isaac Blinkhorn were appointed Commissioner Sewers for Advocate (Commissioners of Sewers for Advocate, 1826). To date, this is the earliest indication for Commissioners Sewers to be appointed for Advocate. This date is also the approximate time that dykes appear in Advocate land transactions. Presumably these three men had developed the skills and knowledge required not only to supervise the construction of dykes and aboiteous but also participate in their construction. 

In 1856 the proprietors of the Advocated Dyked Marsh petitioned the Governor of Nova Scotia asking that two more Commissioners of Sewers be appointed at Advocate and recommended that Joshua Ward Senior and James Ward (Advocate Harbour Petition, 1856). Nineteen men signed the petition.  It is interesting to note that the Fox River dyke shown in Fig.13 is thought to have been built by John Morris, a brother of Samuel Morris. John Morris moved to Fox River when he married Jane Hatfield, daughter of the Fox River loyalist, Capt. John Hatfield. 
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Fig.13: The dyke across the Fox River believed to have been built circa 1820 by John Morris. 

Conclusion
Support for the thesis that the Minas Basis Planters transferred Acadian dyking methods to the Parrsboro Shore and to Apple River is largely based on material found in deeds and probate papers located at Amherst and Kentville. A thorough search of these documents has not been done. Such a search is needed to determine the extent that Planter families with the surnames such as Elderkin, Fowler, Stanford, Bigelow, and Loomer, were involved in dyking in Horton and Cornwallis as well as at Advocate and Apple River. The Ward Chipman Papers should also be consulted. These papers contain detailed reports from several Commissioners of Sewers from the Minas Basin townships. These reports may reveal the names of Commissioners. It is possible that they might show that Parrsboro Shore and Apple River residents were hired from time to time to work on the repair of Horton and Cornwallis dykes. 

The origin of the silt that went into the formation of individual salt marshes on the Upper Bay of Fundy is an interesting topic (Amos, 1978; Seabold, 1992, Chapter2). For the salt marshes on the Apple River, Diligent River, Fox River, and Advocate river, the silt for their buildup may have derived from the postglacial outwash formations that these river cut through. It is also possible that some of the silt came from tidal scouring of the bedrock bottom of the Bay of Fundy.  Research in this area is ongoing by postglacial geologists. 

It is my opinion the Acadian dyke and aboiteau construction methods are very similar to those adopted by the Planters and the settlers on the Parrsboro Shore and at Apple River. This is to be expected because the physical characteristics or properties of salt marshs probably place restrictions on the way in which an aboiteau and a running dyke, the portion of a dyke that runs from aboiteau to aboiteau, can be designed and built. The root matrix formation of a salt marsh gives the marsh the properties of a homogeneous rigid body and the easiest way to extract dyke building material from this body as is to cut it into building blocks called "parements". The "parements", like bricks, must be placed appropriately to form a running dyke and to form a dam across a marsh drainage creek. The dam must have a sluiceway with a one-way valve to prevent the tide from flooding the marsh and to allow the drainage water to flow out at low tide. The building blocks placed above the sluiceway need to be tied together with a material such as brush. As well, the seaward side of a running dyke that is subject to wave action during storms may also need to be reinforced with pilings or with a material such as brush tied down with stakes. These design and building considerations may mean that there is a commonality in dyking practices in all regions where hand-made dykes and aboiteaus (tide gates) have been constructed; variations from region to region may simply represent variations on a theme. To test this hypothesis it would be interesting to compare Acadian/Planter dyking methods with those used by hand-made dyke builders in the United States and in Western Europe. Such a comparison would advance the general understanding of the way in which dyking technology was transferred. In particular, it might shed more light on the way in which Acadian dyking practices were transferred across the Minas Basin. To date, sufficient information has not been found to allow for this comparison.
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