Hard as rock :  the birth of the granite industry in Stanstead 
A Dubious Natural Resource
It is remarkably fitting that one of the principal industries in the Stanstead region is the quarrying of granite, for the derivation of Stead is “place”, and that of Stan is “stone”, so Stanstead literally means “place of stone”. To the early settlers of what was the southern portion of Stanstead Township (now Ogden), granite on your wilderness Lot was both a blessing and a curse ...... well mostly a curse. We choose granite for our counter tops and our tombstones for good reason. It is extremely durable and resists both chemical and physical abuse. In geologic terms, it is extremely resistant to weathering and will remain proud of the surrounding countryside, while Mother Nature slowly works away on, and erodes, lesser rocks. The settler could expect relatively thin soils on top of his granite, and worse, due to its relatively impermeable nature (water only very poorly infiltrates a granite), then in low areas above the granite, boggy soils could be expected. Furthermore sinking a well into the material with the technology of the day would have been impossible.
On the positive side, an exposed ledge of granite on your property gave you access, with a little help from nature’s natural freeze-thaw cycles, to blocks of material that were incredibly strong but workable, perfect for foundations, front steps, thresholds and door and window lintels.
This article explores the geology of our local granite, and its exploitation for private then commercial purposes in Ogden and the surrounding area, prior to the First World War. The emphasis is placed on the extraction/quarrying of the granite, rather than its finishing.
To the lay person, granite, as a countertop material, comes in all sorts of colours and patterns. It has intriguing names, and it comes from exotic places around the world, particularly Brazil, India and China. To a geologist, such as myself, this is pure blasphemy, because granite is a scientific term with quite a restricted application. Generally we bite our tongue, and just mutter under our breath until the salesperson has finished his or her pitch!
Most of the commercial natural rock countertops are not granites, and indeed many are not even igneous in origin. Even our pedestrian Stanstead Grey (poor thing, hardly anybody chooses it for a countertop), the subject of this article, is not even technically a granite. Allow me to explain.


The Geology of the Stanstead Granite
[image: ]Nearly all igneous and metamorphic rocks, are classified by their mineral composition, crystal size, and by how the minerals are arranged in the rock. If the crystal size is sufficient, as it is in the case of our Stanstead Grey, then with a good hand lens (magnifier) an experienced geologist can determine reasonably-reliable estimates of the proportion of different minerals that make up a given sample. Even better numbers can be obtained using petrography (special microscopes), X-ray diffraction spectra, and/or various chemical assaying techniques. When that is done, most samples from our area come back as either biotite-muscovite (or 2-mica) monzogranites, or, granodiorites. It all boils down to the relative proportion of three key minerals, quartz, alkali feldspar, and plagioclase.
Two local varieties of granite are the more common “Stanstead Grey”, and the relatively rare “Beebe White” (or Beverley White). The latter was exploited principally at Beverley Haselton’s Beebe quarry. The difference between the two is in the relative proportion of dark (referred to as “mafic”) minerals, including biotite and hornblende.
[image: ][image: ]
At left is what geologists  refer to as ternary diagram on which different types of igneous rock are plotted based on their mineral compositions.  Note that our Stanstead Grey granite does not really fit the strict geological definition of a granite, having more of the mineral plagioclase than a “true” granite. Technically the Stanstead Grey ranges from a monzogranite to a granodiorite. On the right are two images taken through a microscope. Remarkably, light will be transmitted through very thin slices of rock. Petrography is the study of such “thin sections” through specialized microscopes, and can be used to identify minerals. Both images are taken of exactly the same portion of the thin section (measuring about 4.8mm wide x 6.6 mm tall), but the image on the right was taken with a special polarizing lens.




[image: ]
Distribution of plutons of the New Hampshire Plutonic Suite of which the Stanstead Pluton is one. Composition varies but all of the plutons were emplaced (intruded) at roughly the same geologic time (the Devonian Period from 390 - 360 million years ago). The closest plutons to our Stanstead intrusion is the Derby Pluton (labelled D), and the Averhill Pluton (labelled A).

Geology is oblivious to such ephemera as national borders and the rock mass we will refer to as the Stanstead Pluton, is only one of a series of igneous intrusions that form a linear trend extending from southern Rhode Island in New England to Aylmer in Quebec. Some of the plutons are exposed at the surface with areas of less than 25 km2 (like the Stanstead Pluton), others exceed 300 km2. All of these intrusions are genetically and compositionally related and belong to the New Hampshire Plutonic Suite. They were all emplaced (intruded into the pre-existing (or country ) rock as a magma, then solidifed (or crystallized) between 360 and 390 millions of years ago, during what geologists refer to as the Devonian Period. They were also emplaced at great depth in the Earth’s crust, literally kilometers below the surface at the time they solidified. The fact that today many of these plutons are exposed at surface, is a testament to the buoyancy of continental crust and the power of erosion over millions of years. Glacial erosion during the ice ages was only a relatively small component.


Early Exploitation
The use of uncut granite field stones for cellar and well walls in the Stanstead region, dates back to the earliest period of homesteading (late 1790's). By the early 1800's the flow of immigrants into the Township of Stanstead was considerable and by 1815 the population had reached at least 15,000. Almost certainly amongst these were experienced masons, and of course the blacksmiths capable of making and sharpening the masons tools. Very early on, the masons, or even self-taught farmers, would have been shaping granite blocks into door steps, hearths, and foundation corner posts for houses and barns. Some of the earliest houses were made from hand-made bricks, and here door and window lintels and sills of hewn granite were desirable. So stone cutting was a useful skill, even if on a very small scale, at the beginning of the settlement period.
[image: ]In many places in Ogden granite ledges are well exposed and the action of frost on the joints and small fractures in the granite would result in natural blocks of granite of manageable size capable of being transported by oxen teams pulling stone sleds or simple robust carts. Over time many farmers endowed with granite on their property would have had small workings at the ledges to provide their own needs and perhaps their neighbours. Some of these workings or small quarries were more 
Frost action working on the natural joints (fractures)  in the granite, has split and displaced these blocks.
[image: ]accessible, or provided better block sizes, or better stone, and the operations became commercial (if only barter) operations at least on a seasonal basis.
Ledge of small quarried granite on Millstone Ridge. Blue arrow indicates what has already been worked (quarried).
Their longevity would have often times been short, as only the near surface stone could be exploited with the limited technology available in the area in the first half of the 19th century.

[image: ]

Plug holes hand-drilled to split rock away from quarry face.
An example of such a very small-scale, and likely very old working in Ogden is at Millstone (Ridge), on the property of Dale Bullock in the Marlington area. Here there are several sheets of granite whose thickness ranges from 12 to 18 inches and these would have been ideal for building blocks, but also the construction of millstones. At least one block suggests that the cutting of the rough shape of the millstone was attempted in place.
[image: ]

Shapeand size  of broken piece of granite is suggestive of an attempt to shape the stone into a millstone at the quarry



Primitive Technology and the Early History of Granite Quarrying in America
[image: ]The commercial building stone industry truly commenced in New England around 1800 when a stonecutter from Danvers Massachusetts by the name of Tarbox[footnoteRef:2], came up with a new way to split stone. His technique was to drill regular holes and then drive small wedges into them until the rock split cleanly. The technique was introduced at the granite quarry at Quincy, Massachusetts and this quick and cost-effective method allowed the price of granite to drop dramatically and consequently, its use in construction rapidly increased. [2:  there are other claims to the invention of this technique, including a Scotsman, John Park in 1770, and Josiah Bemis, George Stearns and Michael Wild of Groton, Massachussets in 1803.] 

The Quincy Quarry in Massachusetts
In the United States the father of the commercial granite industry is considered to be Soloman Willard, who was commissioned to design and build the Bunker Hill Monument, the largest free-standing granite monument ever attempted at that time. It was built between 1825 and 1843, and to obtain the requisite granite blocks Willard purchased the inland Quincy quarry in Massachussets, and then figured out how to get the granite to quayside (a tramway). He proceeded to invent the necessary technology to dramatically transform the quarry business, and his inventions included the guy boom derrick, the lifting jack, the pulling jack, and the hoisting jack.  No later than 1828 commercial quarries had been opened as far north as Barrie, Vermont, but the industry was restricted to local demand only, given the limitations of roads, wagons and oxen. The coming of the railway finally provided a means for the product of inland quarries to reach more distant markets, and this allowed the quarry business to flourish. Ironically for some well known and long established granite quarry centres such as Barre,  this occurred quite late (1875). Stanstead was somewhat more fortunate. It got its railway in 1870, just as the granite industry here was starting to blossom. 


Initial Mapping of the Stanstead Granite
[image: ]The commercial potential of our local granite was first formally articulated by Sir William Logan, after conducting field work in the Eastern Townships in 1847 and 1848. He described the granite outcrops near the border in Stanstead Township as representing an “inexhaustible amount of (building) material of a very beautiful and probably enduring quality”. The earliest geological map of our area that shows the Stanstead Pluton and the granite outlier opposite Long Island, wasn’t published until 1896, long after significant exploitation of the stone had begun, but Logan had mapped the pluton’s basic extent by the 1850's, as recorded in his unpublished manuscript field maps.

Sir William Logan who first mapped the Stanstead Pluton.

[image: ]
This is the first published geological map (in 1896) to show the Stanstead Pluton (black arrows), but the field mapping was done decades before. Note also the granitic outlier opposite Long Island, south of Magoon Point.

Jonathan Haselton and Commercial/Industrial Quarrying
As has been discussed the exploitation of local granite had been ongoing for decades, but the man credited with transforming the scale of quarrying in the area and truly making it an industry, is Jonathan Hall Haselton. In 1864, the then 25 year old Jonathan arrived in Stanstead with his young family from Auburn, New Hampshire, and soon set about acquiring quarry rights for granite. Jonathan brought with him experience in the granite trade gained from the family run Haselton Quarry in Auburn. By 1868[footnoteRef:3] Haselton had opened his first quarry. [3:   it is worth noting that Haselton’s may not have been the first larger-scale quarry in the region. In 1855 a Mr. Pmimmerman of Barnston exhibited some large blocks of granite at the Great Paris International Exhibition. Apparently he didn’t bring them back home! In 1867 quarries of some stature are reported from both Stanhope and Baldwin Mills, working granite from the Averill Pluton.(Eastern Townships Business Directory and Gazetter, published in 1867)] 

In 1873, in partnership with Portus B. Kingsley the first commercial quarrying operations were begun on House Hill, but this met with limited success. By 1877 Haselton had formed a partnership with Elmer Roundy and David Moir, all of Beebe, and the granite industry was finally on a firm foundation. The Haselton family remained key players in the industry as Jonathan’s sons William and Charles, and grandson Beverley Haselton were either quarrymen or manufacturers of monuments. Beebe’s Beverley (or white) granite was extracted from the grandson’s quarry and was used exclusively to build the St. Benoit du Lac abbey.
Jonathan himself died at the relatively young age of 51 in 1890, by which time competitors such as Moir & Sons, James Brodie, and Samuel Norton, were developing successful quarry operations. Some consolidation occurred with the formation of the Stanstead Granite Quarry Company in 1899 which purchased the principal quarry in Graniteville from Moir and Sons.
[image: ]A proliferation of smaller quarries were developed in the 1920's through to 1930, as is indicated on the accompanying map of the Stanstead Pluton. In particular activity appears to have been concentrated in the House Hill area. The vast majority were part-time operations producing paving stones and curb stones, nonetheless a substantial proportion of men of working age in the area were engaged in either quarrying or in the cutting and finishing sheds. In 1930 the largest quarry operation was at the old Norton Quarry (sold to Brodie Ltd. in 1929), where 113,000 ft3 of monument and building stone was extracted that year, and on average the quarry employed 60 to 70 persons. 

Russel and Ezra Rediker, circa 1920. Transportation of granite blocks in this manner dates back to the early 1800's.
[image: ] 
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Two of the early quarry sites were established on the shores of Lake Memphremagog. In 1878 granite was being quarried at the Lake’s Edge on the eastern shore opposite Long Island (just north of Magoon’s Point), in order to supply construction material for a new dam at Magog. Notwithstanding the difficulty in loading and unloading large blocks of granite, at least barging them was a relatively straight forward endeavour. Another short-lived lakeshore quarry was opened up in the late 1880's on what is now the Dunn Nature preserve, but at the time, on land owned by the farmer Thomas Blackadder. The quarry was operated by David Moir, possibly in part to supply stone to Andrew Zabriskie’s building projects on Province Island (see Province Island article).
Quarry Basics
[image: ]Granite at the surface tends to occur in stacked sheets, one separated from another by gently curved sub-horizontal joints or planes of weakness. Sheets at the surface tend to range from 2 to 10 feet in thickness, averaging about 5, but the sheets tend to get thicker the deeper one goes in a quarry, and the thicker sheets yield larger blocks of homogeneous stone, which are much more valuable for monuments and construction. This explains the development of “pit” quarries that can be very deep indeed, some such as the E.L. Smith Quarry in Vermont reach 500 feet. In order to reduce the amount of waste(d) rock at a quarry (called grout), blocks of stone are extracted that are the largest manageable size that can be moved and transported offsite. In the old days when guy boom derricks of massive Douglas Fir were employed to hoist blocks of granite, the capacity of the derricks ranged typically from 20 tons to 60 tons. In 1898 a railway spur line was extended from Lineboro to the granite quarries in Graniteville. This allowed relatively large blocks to be hoisted by a derrick directly onto a flat car, and these could then be shipped easily to the cutting and finishing sheds in Beebe. The spur line was dismantled around 1950. 

Sheets or benches of granite separated by sub-horizontal joints or planes of weakness (red arrows).  Quarry shelves, the floors of the benches, tend to follow these joints. Unidentified quarry in Stanstead area in 1950’s. Guy boom derricks were constructed from Douglas Fir imported from British Columbia.
Although granite appears relatively homogeneous, at a microscopic scale there is often a slight fabric or alignment of the minerals in the rock, a result of the granite solidifying (crystallizing) from a magma at great depth under the surface of the earth, where the confining pressures in different directions might vary somewhat. Sometimes even the flow of the magma, or the density separation of different minerals can lead to a faint texture in the rock.  
After the granite has completely solidified and cooled somewhat (which may take millions of years), and as the kilometres of rock overlying the granite are slowly removed by erosion, other forces start to act on this now brittle material. Both the release of the overlying weight, plus the exertion of other compressive and tensional crustal (tectonic) forces, impart another microscopic fabric to the granite. This fabric is in the form of a network of oriented micro-cracks or fractures that can only be seen under a microscope. Geologists call these very small cracks, exfoliation microfractures. The orientation of these microfractures, in turn imparts to the granite its ability to break or split more easily in one direction than another, and this characteristic of granite is very important in quarrying the stone. 
[image: ]Quarrymen have long recognized three planes (or potential surfaces) along which a granite can break. They call these, in order of ease of splitting, the Rift, the Grain, and the Hardway. An experienced quarryman can feel the surface of a split granite block and be able to tell which plane that surface reflects, because the closely spaced and aligned microfractures of the Rift plane will produce a relatively smooth surface, whereas the Hardway will yield a noticeably rougher texture.
In this schematic the Rift is the horizontal plane, and the Grain and Hardway are vertical planes at right angles, one to the other. In the Stanstead area the Rift does tend to be horizontal to sub-horizontal, and parallel to the major horizontal joints. In Graniteville the Hardway is oriented north-south. 
[image: ]Since the early days of the Quincy Quarry the procedures for quarrying have changed little, although the tools and technology have evolved considerably. To extract the large blocks of granite, closely-spaced, deep (up to 20 ft) aligned holes were drilled vertically. Similarly horizontal holes (called lift holes) were drilled at the base of the block. Lift holes were typically 1.25” in diameter and spaced 6” apart. Prior to the first reliable steam powered drills developed in the 1870's (followed in the 1890's by pneumatic drills), these holes were drilled manually, a very slow process. A very skilled team of two quarrymen (a single jack -  one man holding the drill, and the other pounding on it with a drill hammer[footnoteRef:4]), might make a 30 inch deep hole in 15 minutes. With each stroke, the holder would rotate the drill a quarter turn. As the hole got deeper, bits of a longer length would have to be employed. Periodically the accumulated rock dust and debris at the bottom of the drill hole would be removed using a mud spoon. [4:  a two man jack consisted of 3 men, 2 men with sledges taking alternate blows, and one man holding the drill] 

[image: ]Once the back, side and lift holes were drilled, the back and side line of holes were “channelled”. This meant simply that the remaining rock between the deep holes (so-called “web”) was removed or “cored” using a special bit called a broaching bit. Then black powder was tamped into certain of the lift holes and [image: ]ignited. If successful this separated the block from the working face. Even using pneumatic drills, the whole process to free a 30 x 30 x 15 foot block would take about two months! The manual operations must have taken much longer, even with the employment of a substantially larger work force.  
Right above. Although this image is not from Stanstead (it shows quarrymen working granite blocks in Utah in 1872), it does illustrate the manual drilling of holes using “one man jacks”, that is one man holding the drill, the other wielding a drilling (sledge) hammer. All else being equal, wouldn’t you rather be holding the sledge?            On the vertical face holes have already been drilled and either the men who are posing for the photograph, are pretending to do what has already been accomplished, or they are starting to drive in wedges to split the rock. Steam powered drilling replaced manual drilling in the 1870’s, and pneumatic drilling in turn replaced steam in the early 1900’s.
[image: ][image: ]
Left, Circa 1930’s, Barre Vermont. A pneumatic bar drill, drilling lift holes.	
Right.  Splitting granite into smaller pieces by driving in wedges.

Transportation of the immense blocks of granite was not for the faint of heart. Even relatively small blocks weighed several tons.  Initially oxen teams and specially reinforced wagons with extra wide steel rim wheels would bring larger blocks to the finishing sheds, if the distance was not too great and the grades not too steep. Graniteville to Beebe is approximately __ km,  but there are some hills to negotiate!
[image: ]
“A Big Stone.--A block of granite eighteen feet in length and seven in width, to be worked about one foot, is now on the way from the Cape Ann Granite Company's quarry at Bay View. Fifteen yoke of oxen are engaged in pulling it. It is for the new Baptist Church and will probably reach here today. Cape Ann Advertiser, May 27, 1870”  [Note it did not arrive until June 15, the team 'beefed up' by six more yoke of oxen. Part of the delay rose from concern that the wooden bridge at Riverdale Mills might not support the weight. The bridge received additional timbers.] The quarry was situated near Lanesville on the north coast of Cape Ann, Massachusetts.

[image: ]The Massiwippi Valley Railroad (an extension and subsidary of the Passumpsic and Connecticut) had reached the outskirts of Beebe by 1870. This allowed finished stone product to reach external markets, and this reality most certainly accelerated the development of the granite industry in the region. However it was not until 1890 that a spur line (the Stanstead Granite Railway) was built to the two principal granite quarries operating at that time in Graniteville, these being the Norton Quarry and the __. 


Guy boom derrick loading a flat car with granite in Graniteville, circa 1930’s..
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Quarrymen of the Stanstead Granite Quarry, circa 1910. The granite quarries and finishing sheds have always been a major employer of Ogden men.







 A Dangerous Occupation
Although some jobs were more hazardous than others, nearly all came with some significant risk. The Stanstead Journal has countless small items recording various injuries suffered by different quarrymen.
[image: ]
Some were more fortunate than others. Morillo Reynolds, foreman in Samuel Norton’s Quarry in Graniteville, suffered a number of injuries over the years including a split open forehead (1909) and later a crushed foot (1917), but he survived his quarry career. Others were not so lucky. One sad incident, related to the author by Dale Rediker, occurred at the lakeshore quarry operated by David Moir & Sons located south of Reid Bay. A tramway had been built to transport the granite blocks to the lakeshore to be loaded on barges. The remnants of the rails of this system can still be seen beneath the water, near the beach at the Dunn nature reserve. Sometime in mid June 1889 quarryman James Rediker was proceeding down the tramway ahead of the tram car loaded with granite when the cable broke and the car veered down the track, bowling the unlucky man over and simultaneously severing both of his legs. He died an agonizing death, and bled out before help could arrive.
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‘Mapped Extent of Stanstead Pluton and Location of Granite Quarries, circa 1931  (from Burten, 1932)
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Stanstead Granite Quarry, Graniteville
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Typical Workflow for the Extraction of a
Quarry Saw Block (circa 1930s)
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[  Jabs in the Granite Quarry (circa 1950s)
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