Water Mills in Asturias and Cantabria, Spain
Kerr and Darlene Canning
Introduction
When you think of Spain, windmills may be one of the images that comes to mind.  Possibly these windmills will be from the era of Cervantes and his famous novel, Don Quijote. In fact, Spain has a designated Unesco World Heritage site at Consuegra where a number of windmills are lined up along the ridge of a hill; it is easy to imagine Don Quijote and Sancho Panza riding across the plain and seeing those beautiful mills on the hillside. 
Mills are important to understanding Spain with its rich history of mills and milling (Goicolea, 1999).  Brief glimpses into that history are preserved in the mills that are operated as part of museums such as the Catalan Àreu Sawmill and the Museo Etnografico Os Teixois in Western Asturias near the town of Taramundi; this museum has a collection of fully operating mills and it is well worth a visit. There is also a very interesting handmill (el molino pisón) on display in the Museo etnográfico del oriente de Asturias in the village of Porrúa; this type of mill first appeared in Asturias in the 16th century.
In this paper, we are describing the mills that we located on two short visits to the northwest of Spain in 2016 and 2017; most of the mills are privately owned watermills.  Many are in various states of disrepair and time is of the essence if we are to understand how they operated and why they might have been designed and constructed.  
In fact in Spain, when you are directed to a mill that has been restored that often means the building has been renovated and all of the milling gear has been removed.  For TIMS, they are still fascinating simply because of what may be learned by observing such features as the size of the mill and the choice of location. With the expertise that many of you have, you will appreciate the skill and knowledge of the millers who operated them.
There is excellent background information on watermills in Spain in John Boucher’s papers (Boucher, 1998, 2000, 2010). We too are discussing watermills but we are describing what we found in a relatively small geographic area either in, or near, the Picos de Europa. We did not have a plan nor did we necessarily know in advance that mills would be so abundant in the regions we were visiting. We simply found them by accident or by being directed to a mill by someone locally who knew of a mill that might be of interest to us.
Given the ease with which we found an abundance of mills in such a brief visit, we know that we have merely scratched the surface of what remains of the mills and their history in Asturias and Cantabria.  We were fortunate to have visited one small mill in the back of a home that was still operating.  In fact, in the language of our youth in Nova Scotia, Canada, we would say that it was in the back porch but it was a sophisticated design and a more efficient use of water power than a simple addition on the back of the house. This mill is located in Mier; please see the section “Mier” for photographs and more details.
 As many of you live far closer to Spain than we do, we hope this article challenges you to carry on with our discoveries and to share our pleasure of exploring and locating mill sites in Spain. 
Design and construction details

These Spanish watermills offer insight into the technical knowledge and the level of design and construction skills that would have existed in the traditional rural villages of Northwest Spain.

Certainly “someone had to be responsible for the main scheme of a building, and as stone was the great building material of medieval times, the master stone mason must have had much to do with the design of the structure”(Root, Fernie and Baldwin,1999, p 182). When these mills were constructed, stone was still the main building material and the skills of a stone mason and of the millwright would have been integral to the construction project. 

It is not only the architectural design of the mills but also their placement in the adjacent landscape that demonstrate the expertise that would have been required.   It is apparent that there were two important influences that formed an essential part of the design and construction of each mill.  First, there was the role of topography in the selection of the mill site and the subsequent design.  There is an excellent discussion in Chapter 1, “Mills and Their Surroundings”, of Introduction to Molinology , a manuscript prepared by Moog Berthold for TIMS (The International Molinological Society). Secondly, the design of the waterwheel was essential in order to make the most effective use of water as the source of power to run the mill. Muller indicates that "the design of water wheels was dominated by the requirement for a geometry which would minimize losses, and retain the water as long as possible in the machine" (Müller, p1). All of the mills we observed appear to be Regolfo mills; that is, they used horizontal water wheels “mounted in well-constructed circular concrete wells with tangential inlets which caused the water to swirl round when falling on the wheel for greater efficiency” (Boucher, 2000, pp 97). Only the mill located in the village of Camaleño still had the circular concrete well as discussed by Hawksely, Garcia-Tapia and Goicolea.

We have concluded that these mills required expertise that was not trivial and the knowledge that can be gained by examining these mills should encourage you to visit them.  Furthermore, we know that there are many more water mills still in existence in Spain. 

Topographical factors influencing the Architecture and design of the mills in the Picos de Europa
The Picos de Europa Mountains in Cantabria and Asturias contain many river valleys. The landscape of the bottom of the valley, where mills might be constructed, varies from narrow steep-walled and uneven terrain to a more gentle landscape which could be wide enough to support a floodplain.  The rivers flowing through rough irregular terrain can be raging torrents of water moving down steep grades while in other valleys the rivers are small shallow mountain streams often flowing down a more gently inclined river bed. It is on these small shallow mountain streams that we discovered water powered mills.

The majority of the mills we found were built on small narrow irregular shaped plots of land that usually had steep banks. This seemed to be the common characteristic of the bottom of most valleys; hence, the space to construct a building along with a water delivery system was severely restricted. The millwrights, it appears from our limited observations, must have been forced to build small free-standing two story structures. Furthermore, to accommodate the steep banks, the mill buildings had to be partially built into one or more steeply sloping surfaces. The bottom story, or wheel pit, appears to have housed two horizontal waterwheels. 
To date we have only had access to one wheel pit where these waterwheels and the accompanying components were still in existence. This mill is on the Rio Deva in the small village of Camaleño in Cantabria. To our surprise, each wheel was enclosed in a circular vortex chamber that looked very much like the vortex chamber found in a regolfo mill. It had a tangential water inlet and a vertical axel to drive the runner stone on the second story floor. These three components plus one other component are found in mills that operated on the regolfo principle as described by (Moog, 1994, p 45) and (Hawksely, 2007, p 131). Moog describes the other component as having “an open, gently-inclined tapering intake channel which ends as a slot tangential to a circular well”. Hawksely has a nice drawing of this long tapering intake channel ending as a slot tangential to a circular well. As can be seen from Hawksely’s drawing, the intake channel was located inside the mill and definitely adds to the width of the building. The restrictions on the size of the mill building may have forced the designers of the Camaleño mill to abandon the long tapering intake channel for some other type of delivery system that could not be outside of the mill but also allow the mill to operate on a principle that resembles regolfo. 

Camaleño
A water Mill in Camaleño in Cantabria

(43° 8'54.57"N,   4°41'50.02"W)

Although no longer operating, this is one of the few mills we found that still had all of its machinery and the only mill where we could visit the wheel pit to photograph its contents, including the circular vortex chambers.

The mill in Camaleño is just off CA-185, the highway which ends at Cantabria’s famous Fuente Dé cable car aerial lift line. We were directed to this mill by a clerk in a shop in Potes, a tourist town downstream on the Rio Deva.
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Fig. C1: The Camaleño mill as seen from highway CA-185.

The Camaleño mill has two waterwheel chambers that are similar to those found in regolfo mills. Fig. C2 shows these waterwheel chambers, plus a view of the stone floor above the chambers. The bottom of the long rod marked “Tentering Rod” supports the sole tree with its horizontal wheel; the top of this rod is fastened to the tentering screw (see Fig.C3) on the stone floor for adjustment. Unfortunately, the sole tree and the waterwheel are buried in silt.
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Fig. C2: A view of the mill’s regolfo waterwheel chamber, plus a view of the stone floor above the chambers.
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Fig. C3: Tentering screws adjusting the gap between the bed stone and the runner stone.
A vertical water entry slot is an important characteristic of regolfo waterwheel chambers; each of the waterwheels had a slot and Fig. C4 shows the slot in one of the chambers.
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Fig. C4: The vertical slot in the waterwheel chamber that creates a tangential water inlet to create a vortex. Unfortunately, the waterwheel at the bottom of the chamber is buried in silt.
An entrance door to the Camaleño mill is installed in a second story wall that faces a steep bank. To reach the door, a path leading up the bank was constructed in such a way that the second story entrance door opens onto this path. This type of construction separated the damp wheel pit below from the second story or stone floor. To enter the wheel pit the miller simply used another common feature of the mill buildings we saw: the circular archway in the bottom story was built to allow the exit water from the two circular chambers to leave the mill (see Fig.C5).
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Fig.C5: The circular archway and the path to the second story entrance door. The dug channel, the mill’s tail race, is obscured by vegetation.

The channel delivering water to the mill, called the head race, and the channel carrying water away from the two regolfo chambers, called the tale race, are not visible in the photographs because both channels are obstructed with vegetation. Fortunately, the entrance to the head race is relatively free of vegetation and Fig.C6 shows the view of the entrance.
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Fig. C6: The sluice gate at the entrance to the head race channel viewed from outside the channel. The Rio Deva is now well below the sluice gate.

The Mills at La Borbolla

La Borbolla is a small village in the foothills of the Picos de Europa and it is a short drive from the many beautiful beaches along the Cantabrian Sea.

Mills at La Borbolla on the Rio Cabra in Asturias, Spain (43°21'55.03"N,  4°37'54.02"W)

On a small stream near the headwaters of the Rio Cabra which is within walking distance of La Borbolla, Asturias, we discovered the remains of not just one but three closely spaced mills. The water to supply this system of three mills flows out of a small cave in a rock face called La Cueva del Cabra. These mills offer an example of closely spaced mills as described in the first chapter “Mills and Their Surroundings” in "Introduction to Molinology", a manuscript in preparation for TIMS by Moog Berthold. Berthold writes “Watermills are isolated in a 'mill dale' or in a 'mill valley', often as a series of mills (upper, middle, lower mill).”  What remains of the series of mills we discovered fit this description perfectly. 

The building that formed the lower mill on the Rio Cabra (see Fig. B1) has been restored but we are not certain of its function.
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Fig.B1: The lower mill on the Rio Cabra. The building has always been closed on our visits to the mill.

The interior of the lower mill’s waterwheel pit is empty but its back wall still has two rectangular water inlets (see Fig. B2 and Fig. B3). Each inlet possibly delivered water to a horizontal waterwheel. After visiting the mill in Camaleno, we wondered if each wheel was enclosed in the regolfo type waterwheel chamber that we saw at Camaleno.
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Fig. B2: Inside view of the lower mill’s waterwheel pit. All of the machinery has been removed.
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Fig. B3: Tapering inclined plane leading to the rectangular water inlets.

The middle mill building (see Fig.B4) is in ruins and we unable to view the interior of its wheel pit. Nevertheless, the water channel that delivered water to this mill appears to have a tapering inclined plane leading to two rectangular water inlets. Due to vegetation in the channel, we do not have a good photograph.
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Fig. B4: The middle mill relics.The water delivery channel or head race for the middle mill begins far upstream.
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Fig.B5: The upper Mill on the Rio Cabra. The path to the second story entrance door is a natural part of the river bank. The wheel pit is under the bank and its circular archway, shown in Fig B6, opens to the right facing the Rio Cabra below.
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Fig.B6: Inside the upper mill’s wheel pit. Its archway opens directly on to a steep rocky incline leading to the Rio Cabra located a short distance below the archway. Note that it appears the interior of this mill burned sometime in the past. As well, this mill may have had two regolfo waterwheel chambers.
The upper mill in La Borbolla also had a water deliverer channel that appears to have a tapering inclined plane leading to two rectangular water inlets. One of the challenges in these mills that are in disrepair is that vegetation often obscures the mills and finding a suitable place for a photograph can be treacherous. The delivery channel is quite unique in that it starts in a small cave in a rock face (see Fig. B 7).
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Fig. B7. The start of the head race for the upper mill.
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Fig. B8: The stone work for mill race leading to the upper mill.

Mier
Mill at Mier in Asturias just off AS-114 and on the Rio Boluga. (43°18'50.56"N, 4°40'27.13"W)

This is the only mill that is still operating commercially. A shop owner in nearby Panes directed us to it. The mill is located in the back of a house in a small mountain village. On the upper floor, there is a charming one bedroom apartment available for rent.

The water delivery system to the mill is an elevated concrete channel that ends at the top of the milling room wall. It appears to function as a drop tower for two waterwheels in a wheel pit below the milling room. Unfortunately we were not able to enter the wheel pit.
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Fig. Mr1:  An operating mill is attached to the back of this small mountain village house. The lady wearing an apron is opening the door to the mill.
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Fig. Mr2: A view of the Interior of the Mier mill.
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Fig. Mr3: The elevated concrete head race that delivers water to what appears to be a drop tower on the outside of the mill.
Las Andinas

Mill at Las Andinas in Western Cantabria

(43°20'52.09"N,  4°32'52.11"W,  AS-343)
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Fig. La1: The mill at Las Andinas Mill on AS-343

Las Andinas Mill is comprised of a small building on the side of the highway. There is a special charm to this location and it may have been converted into what may be a summer cottage. Based on what we found at the site, it appears as if there may have been two mills in adjoining buildings (Fig. La 2). If this were the case, the water supply to one mill section resembles a so-called drop tower in the sense the water is falling vertically from a rock face (Fig. La3). The water supply to what is assumed to be the second mill is also falling from a rock face; however, the water then appears to move horizontally along a head race to the other mill. These conclusions are based on the information that could be gathered from what little remains of the mill.  The back yard was fenced and therefore, we could not see the building in its entirety.

With more time, it might be possible to find people in the community who remember when this mill(s) was operating. 
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Fig. La2: Two water outlets that may indicate two former separate mills.

[image: image20.jpg]



Fig. La3. This vertical stream of water pours down directly onto the back of the wall with the water outlet marking the possible drop tower outlet.
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Fig.4La: This site has several places where water appears to be flowing out of a rock face. The vegetation obscures the view.  Possibly, the water moves along a head race to what was the mill under the cottage.

Miera

Remains of two watermills on the Rio Miera (43.283634, -3.698139)
The remains of two watermills built within view of each were found on the Rio Miera.  At this site, where the mills are located, there is a small stream flowing through a steep walled valley. The mills were constructed across the stream from the Cantabria mountain road CA-260 which runs along the Rio Miera. One mill is connected to the CA-260 by an arched stone bridge. The other mill is upstream from the bridge and both mills are connected by a road that is very overgrown with vegetation.

The man standing beside one of the mills in fig. 1 told us that the mills had belonged to his grandparents and they were abandoned during the revolution.
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Fig. Ma1: The man standing beside this Miera mill is the grandson of a former owner of the mill.
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Fig.Ma2: The Miera mill built upstream from the stone bridge. The two mills are connected by road that is now covered by dense vegetation.
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Fig.Ma3: The arched stone bridge leading from highway CA-260 to one of the two Miera mills.

Quintana Mill

A watermill on the Rio Deva in the Cantabria village of Quintana. (43° 9'20.36"N, 4°41'4.28"W)
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Fig. Q1: A view of the mill on highway CA-185 with the Rio Deva running behind it.

This mill is not very far from the mill at Camaleno.  We were told about the mill by the owners of the Posada where we stayed.  We spoke with someone who was either one of the owners or a worker and explained our interest in mills. We were denied access and we barely had time to return to the Posada when someone called to make sure we understood that the mill was too dirty to be seen and that the owners were very busy. Apparently the mill is owned by three elderly brothers.
Fulling Mill
A  Fulling Mill in the small hamlet of Aniezo in Cantabria Spain. (43° 8'38.98"N,  4°32'12.97"W)

We discovered Aniezo and its mill when ventured down a mountain side road that branched off  highway CA-870. The Fulling Mill is now major attraction in the hamlet’s Parque del Agua de Aniezo.  
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Fig.F1: The Fulling Mill Parque del Agua de Aniezo.  
Conclusion

Most of the mills we discovered were located in the steep narrow mountain valleys of Cantabria and Asturias.  They are a testament to the level of technical knowledge and to the diverse set of design and construction skills of the people who built the mills. The uneven terrain on which they had to place a mill did not seem to be an obstacle. They utilized an irregular landscape to create functioning mills that blended into their surroundings.

The three La Borbolla mills and the Camaleño mill appear to have certain features in common. Both have rectangular water inlets placed in the back wall of their waterwheel pit (see Fig.B2) and it appears that in that case the water delivered to these rectangular inlets flows down a tapering inclined plane leading to the inlets (see Fig.B3). The tapering inclined planes are difficult to examine due to the dense vegetation growing in them. 

This apparent commonality and the two circular waterwheel chambers found in the Camaleño mill suggest that the mills in these valleys could be a form of regolfo mill. Whatever the answer, a search for more mills and more detailed observations of mills located in this region of Spain will provide important clues into their history and the way in which their designs either remained constant or evolved over the years.  We have not even begun to use information from archival sources and we can easily conclude that there is a wealth of research to be done.
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