The Apple River Water Powered Sawmill 
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Fig.1: Exposed Sections of the Apple River Water Powered Sawmill

1: River Bank Erosion Uncovers a Watermill

When I retired from the Physics Department at John Abbott College in Montreal, I began researching the history of dykes and aboiteaux found on the salt marshes in the region of Nova Scotia where I was born, grew up and return each summer.  As part of this research, I have been observing the eroding banks of the rivers that flow through the tidal salt marshes of the area. Over a period of years, I noticed that a wooden structure was slowly being uncovered and when more of it became visible in one of the riverbanks, I realized that I had discovered the remains of two adjacent saw mills. I was able to locate historical documents that indicate that one was a water-powered mill and the other was steam driven.  As a result of sea level rise in the Bay of Fundy, the lower section of both mills was covered with silt; a blanket of salt marsh formed over the bottom portion of each mill structure.  The wood under this covering was oxygen starved and consequently, the wood could not decay. Fortunately, a large enough portion of the wood from the foundation and other mill components were preserved under this organic blanket.  By examining these artefacts and with the information gained from local documents, such as deeds and surveyor’s maps, it is possible to speculate on the original construction and set-up at the mill site. 

The mill relicts were discovered in early May of 2011 when the banks of the river (shown in Figures1, 2, 4 and 5) eroded to the point where a large wooden shaft (see Fig.1 and Fig.2) lay in the riverbed. The shaft was part of the water-powered sawmill that ceased operating more than 100 years ago. The mill may have been built by William Rufus Elderkin on the edge of the river that flows through the salt marsh. After the mill was abandoned, sea level rise in the Bay of Fundy resulted in the lower portion of the mill being covered with silt. This silt and the salt tolerant grasses that grow on the silt preserved several objects located in the bottom section of the mill. One of these objects is a shaft, 16 inches in diameter, with a disc/wheel at one end. The other end split off from the shaft and the remaining length is approximately 12 feet 10 inches.

Another one of these objects was the rectangular water pipe shown in Fig. 5. Unfortunately the tide washed it away before measurements could be made.
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Fig. 2, A shaft, 16 inches in diameter and 12 feet 10 inches long, eroded from the river bank during the severe winter conditions of 2010/2011.

2: Geographic Location of the Watermill

The watermill is situated on the South Branch of the Apple River. This tidal river empties into an arm of the Upper Bay of Fundy called Chignecto Bay (see Fig. 3). Apple River, or Rivière aux Pommes, as it is identified on eighteenth century maps, is located a short distance to the north of what is now Cape Chignecto Provincial Park in Cumberland County, Nova Scotia. In the late 19th century, this area was one of the many prosperous lumbering communities that existed on the Bay of Fundy.  Timber driving dams and sawmills were located on two of the rivers that flow into the large tidal basin that forms Apple River Harbour. Lumber from these mills was loaded onto sailing vessels, some of which were built locally, and exported to foreign ports.  With the coming of the age of steam, Apple River’s water powered sawmills were replaced by steam driven rotary sawmills.  The mill discussed in this article ceased operating during this change from water power to steam energy.
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Fig. 3: A map showing where the Bay of Fundy divides into two arms.
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The Apple River Mill Site at the Head of the Tide on the South Branch of the Apple River.





Fig. 4: Water Mill Seat and Mill Pond at the Head of the Tide on the South Branch of the Apple River
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Did this water tight pipe deliver water to the mill's waterwheel or to a tub whéel used
to return the log carriage to the start position?





Fig. 5: A wooden watertight sluice that erosion uncovered during the winter of 2010-2011. Unfortunately it was washed away before measurements could be made.

3: A Description of the Mill Site and the Relicts Uncovered by Erosion.

Identification of the relicts uncovered by erosion is proving to be a difficult task. From a variety of reference material, I have found many variations in the design and construction details of the gearing used in pre-steam age saw mills. The earliest mills used a minimal amount of cast iron, an expensive and sometimes difficult to obtain material in the small coastal villages of Nova Scotia. The basic, large rotating shafts and gears used in these early mills were made of wood and cast iron was restricted to shaft attachments, such as gudgeons and shaft collars. However, starting in the late eighteenth century and the beginning of the nineteenth century, waterwheels, shafts, and gear teeth were being manufactured from iron. By the last quarter of the 1800’s, some sawmills used a sophisticated arrangement of components constructed predominately from metal. The introduction of these industrial age metal mill components complicates an attempt to understand the construction of nineteenth century, water powered sawmills. During this time, not all new mills made use of the new cast iron components. Some mills used a mixture of old and new technology. In fact, the so-called new technology itself evolved during the nineteenth century. 

The design chosen by a Nova Scotian millwright or a mill owner depended on a number of factors such as the supply of logs available for sawing, the quantity of water available for driving the waterwheel and the amount of capital needed for investment in the mill. For some mills water was only available for a few months each year and few, if any Nova Scotia water mills, could run during the winter months due to problems with ice and snow. 
From the remaining structures, one could assume that the Apple River mill site was a typical water mill site in that it was composed of a mill pond, a mill seat, and water channels. The mill seat was the location of the building containing the machinery for sawing logs, including the waterwheel; this may have been located inside the building. The water channels included at least two components, one for delivering water to the waterwheel and the other for removing water after it passed through the waterwheel. 

The mill site is shown on Fig. 4. The millpond is the triangular area defined by two long straight mounds on the salt marsh adjacent to the arrow marking the mill seat. The foundation of the mill seat is partially buried in the riverbank that forms the edge of this salt marsh (see Fig.1). One of the long straight mounds, called a running dyke, is shown in Fig.6. A running dyke is a section of a dyke that runs from one aboiteau (tide gate) to the next. Dyking methods were well known by Apple River’s English speaking settlers and the remains of the dykes they constructed are still visible. (See Fig. 4.) The Acadians transferred their knowledge of dyking to the New England Planters who settled on the Acadian lands after the Grand Dérangement of 1755 (Bleakney 2004, p. 183).
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The mill seat, the location of the building that contained the waterwheel, was located
close to but behind the camera. The pool on both sides of the mound may be sod pits,
the region where sods were cut to build the sod wall





Fig.6: A Running Dyke Wall Forming Part of the Mill Pond Enclosure.

The Tide Mill Possibility

Since the salt marsh on which this mill was built is a tidal region, one might assume that the Apple River water mill was a tide mill. Also, a mill pond enclosure created by erecting dyke walls on the salt marsh is a characteristic of some tide mills. For this type of mill the incoming tide fills the pond and when the outgoing tide is sufficiently low this tide water is allowed to drive the mill’s waterwheel.

Fig.7 shows the mill pond flooded by the high tide of October 19, 2012. On this day the pond would certainly fill with water. However this is a spring tide and the cycle of these highest of high tides only takes place a few days each month. On all other days the marsh would not be covered by tide water and if the pond did not have another source of water it would remain empty during neap tides (the lowest tides of the month). Fig.8 shows the mill seat at a neap tide. Fig. 9 shows the mill seat at low tide 
Another source of water for keeping the mill pond full and turning the waterwheel must have existed. An examination of the aerial photographs in Fig. 4 shows that a possible source of water for powering the mill could have come from a location up-river from the mill pond.  If the water source was the river above the mill pond, the water might have been piped directly to the waterwheel or to the mill pond and then onto the waterwheel.
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An October Spring Tide: The top of
_the mill pond's dyke walls .
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Fig.7: The Mill Pond Flooded by a Spring Tide (The Highest Tide of the Month). The Mill Seat is to the Left.
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Fig. 8: A High Neap Tide at the Mill. The mill pond is behind the camera and it is not covered by the neap tide (the lowest tide of the month)
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Fig. 9: The Bottom Section of the Mill Partially Covered by the Salt Marsh. The Tide is Out of the River and a Student Archaeologist is Taking Measurements.

Mill Design and the Apple River Mill

The first permanent English-speaking settlers in Apple River either came directly from New England or they were born in Nova Scotia and their parents came from New England. As a group they included many craftsmen who had an eclectic set of woodworking, blacksmithing and agricultural skills, all of which were necessary for survival in the heavily forested New World of North America’s Atlantic coast. These craftsman- entrepreneurs would be familiar with a New England sawmill design called a  “Rag Wheel Sawmill”. In this design, described by Oliver Evans in “The Young Millwright and Miller's Guide”, the saw mill is constructed almost entirely from wood, an abundant material in Nova Scotia. Fig. 10 shows a schematic Diagram of the Sawmill Described by Oliver Evans. It is possible that the Apple River saw mill has features in common with this design.
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The Water Powered Rag Wheel Sawmill

Reference:
The Young Mill-Wright and Miller's Guide by Oliver Evan's
http://archive.org/details/youngmillwrightm00Oevanuoft

Rag wheel returning the log and carriage(not shown)
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Source: From Muscle to Machine, Mackinac State Historic Parks
http://www.mackinacparks.com/Userfiles/File/Historic_Mill_Creek.pdf




Fig. 10: An Illustration of a “Rag Wheel Sawmill”.
Historical documents combined with my limited experience gained many years ago in steam powered sawmills and in my family’s timber land have allowed me to piece together an interesting and plausible interpretation of the Apple River mill site. The documents used were probate papers, deeds, Geological Survey of Canada maps, early surveyor's plans from the Crown Land Information Management Centre in Halifax, Nova Scotia and archival papers in the Public Archives of Nova Scotia. I need to do more research and comments from other researchers would be very useful.
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