
         Growing up in the 1950s I vividly recall my grandparents’ basement cantina where Grampa 
Franzoi aged his homemade wine in large oak barrels (see the August 2018 issue of The Vintner’s 
Press). In 1961 when Grampa died my father and uncle used their father’s homemade still to 
transform the remaining wine in those barrels into high-alcohol grappa, and those oak barrels 
disappeared. I suspect that similar barrels in the basements of similar immigrant home 
winemakers met similar fates because their offspring preferred drinking Manhattans, Martinis, 
and Pabst Blue Ribbon beer rather than wine. Fast forward to the grandchildren and the great 
grandchildren of those immigrants and it’s a lucky turn of events that some of those heirs—like 
me—rediscovered the passion of barrel-aged 
winemaking, which is a story of air, water, and 
fire. A good deal of the information in this article 
comes from my visit to the Morlier Cooperage in 
Saint-Estèphe during the October 2018 WVA  
Bordeaux Viking River Cruise.

Ancient Wine Barrels

For over 2,000 years wooden barrels have 
been used as bulk containers for various 
provisions and liquids. The first known reference 
to wine being stored in wood barrels was made by 
the ancient Greek historian Herodotus (484 – 425 BC) 
who wrote that the Mesopotamians (they invented the 
wheel!) used palm wood to make barrels to transport Armenian wine along the Euphrates River 
to Babylon. Although the Mesopotamians were using wooden barrels in the area known today as 
the Middle East, most historians credit the Celtic-speaking peoples of the British and Irish 
islands as developing the barrel that looked similar to the barrels used today.  
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In both the Middle East and in Europe, wooden barrels had significant advantages over 
clay or ceramic storage containers because they could be made quite large without adding much 
more weight, plus they were much less likely to break if dropped or otherwise roughly handled. 
The fact that wine stored in wooden barrels was often transported in wooden ships from one 
destination to another often meant that the same tools and wood-working techniques used to 
make ships were also used to make barrels. Both required workers to split, saw, and also bend 
and shape hard wood so that the final product was an effective barrier for liquid; for ships, 
keeping liquid out, while for barrels, keeping liquid in. Throughout the advancement of human 
civilization—up until the end of the eighteenth century—wooden barrels were held together by 
many strips of flexible wood, such as willow boughs or chestnut saplings.

Why are Barrels Not Rectangular or Square?

Why are barrels the shape they are? If the critical factor is to maximize storage space for 
wine, wouldn’t you make barrels that were either rectangular or square? They would not only 
hold more wine, but more barrels could fit into the hold of a ship. In 1969 a U.S. patent was 
issued for rectangular barrels but they’ve rarely been made because 
of the following two construction defects related to their shape: (1) 
you cannot roll them so they are difficult to move, and (2) it’s 
difficult to achieve adequate squeezing pressure between the wooden 
slats on all the sides to obtain the liquid-tight seal that can be 
achieved with a roundish barrel where all slats can be squeezed by 
the same wooden strip or metal hoop. A traditional barrel is round 
with curved sides and metal hoops or bands that do not need a 
special fastening device but can be easily tightened by pushing them 
toward the middle bulge of the barrel a bit more. The curved sides of 
the barrel make it very easy to roll, which was a huge advantage 
before the invention of cranes, forklifts, and other mechanized 
moving equipment. Even today in modern wineries, workers will 
often be seen rolling full wine barrels from one location to another 
with relative ease.

What is The Best Wood To Use in Wine Barrels?

Barrels are constructed in cooperages and those who construct the barrels are called 
coopers. Over the centuries, coopers have used various wood species in making barrels, 
including chestnut, pine, redwood, black locust, and rauli beech. Despite their use, these woods 
are not ideal for winemaking and have primarily been used to make very large wine-storage 
vessels, much larger than the standard 59-gallon barrel. What are some of the deficiencies in 
these woods? Starting with chestnut, it has very high tannins which can overpower the flavor of 
wine, and it is also a highly porous wood that causes excessive wine evaporation if the cooper 
does not coat the inside of the barrel with paraffin. Yet paraffin coating prevents wine 
evaporation and oxygen exchange, which are two desirable effects for wine stored in wooden 
barrels. Similarly, redwood infuses some rather unpleasant flavors into wine and it is too rigid for 
the cooper to bend sufficiently to make the smallish 59-gallon barrels. Black Locust adds a 
yellow tint to wine, but that hasn’t generally prevented Austrian winemakers from using this 
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wood for their barrels over the centuries. Finally, apple and cherry wood have a smell that many 
consider unpleasant, as does rauli beech from Chile.

Given the winemaking drawbacks in these various wood species, it is not surprising that 
certain types of oak are universally acclaimed as the desirable material for wine barrel making 
because of the way in which oak interacts with this liquid. Specifically, oak barrels leach some 
desirable flavors from the wood into the wine, and they don’t completely exclude the outside air, 
but instead, allow the wine to be exposed to a constant, very low level of oxygen. The porous 
nature of an oak barrel allows evaporation and oxygenation to occur in wine but not at levels that 
would likely cause damaging oxidation or spoilage. Regarding evaporation, in a year, a 59-gallon 
oak barrel can lose anywhere from 3 to 5 gallons of mostly alcohol and water through 
evaporation; this lost volume is referred to as the “angels’ share.” The evaporation that occurs 
inside the barrel results in the wine becoming more concentrated in its flavor and aroma 
compounds, but the amount of wine loss is influenced by the surrounding temperature and 
humidity of the cellar where the barrel is stored, with the recommended cellar humidity being 
about 65%. If the cellar lacks sufficient humidity more water is lost than alcohol, resulting in 
higher alcohol content in the wine. However, if the cellar is overly humid, more alcohol is lost 
than water, which decreases the final wine alcohol content. Evaporation also requires the 
winemaker to “top up” the barrel’s contents with additional wine about every month. Regarding 
oxygenation, because small amounts of oxygen from outside the barrel pass through the wood’s 
pores and into the wine, this micro-oxygenation process has many positive effects. As the oxygen 
reacts with the wine’s phenolic compounds, pigmentation becomes enhanced and more stable, 
tannins become softer, aromas become more complex, and there is an improvement in body and 
mouthfeel. A wine with higher concentrations of phenolic compounds will need longer aging 
time to achieve these desired effects.

This transportation of oxygen through the oak and into the wine is at its highest levels 
during the first five years of an oak barrel’s use as a storage container for wine, diminishing in 
later years due to the wood pores becoming clogged. One final thing to keep in mind regarding 
both evaporation and micro-oxygenation is that these two processes cannot be duplicated by 
using processed oak products (see last month’s issue of 
The Vintner’s Press) such as powder, chips, cubes, or 
staves.

There are various species of oak that have been 
used to make wine barrels over the centuries and what 
species is used by coopers is determined by what is 
available in the region or what can be obtained through 
economic trade. For example, the species of oak typically 
used for American wine barrel production is the Quercus 
alba species, which is a white oak that grows relatively 
fast, causing it to have wider grains and lower wood 
tannins. Quercus alba is found in most of the Eastern 
United States, but is also a common species in Missouri, 
Minnesota and Wisconsin. In Oregon, the Quercus 
garryana white oak has become popular lately because of close similarities to European oak. 

What sort of oak do the French use in making their barrels? Perhaps you have heard the 
term “French oak barrels.” Would you be surprised to learn that most French oak isn’t really 
French? Up until the early decades of the 20th century, Quercus petraea (white oak) from the 
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Hungarian Zemplén Mountains was the most highly 
sought-after wood for French winemaking. This was so 
because, in comparison to Quercus petraea from French 
forests, Hungarian Quercus petraea grew more slowly and 
was smaller due to the region’s volcanic soil. This slow 
and small growth created fine tight grains and a very slow 
and delicate extraction of highly desirable aromatic 
components into the wine, such as vanillin and tannins, as 
well as phenols and volatile aldehydes. Unfortunately, the 
two World Wars during the first half of the 20th century 
and the subsequent Cold War between the West and 

Soviet-bloc countries—which included Hungary—
disrupted the importation of Hungarian oak into France, 
forcing French coopers to rely more upon the Quercus 
robur (common oak) and Quercus petraea (white oak) 

from French forests planted in the days of Napoleon for ship building. In 1989 when the Iron 
Curtain was dismantled and open trade between France and Hungary resumed, coopers in France 
once again became major consumers of Hungarian oak. So, the next time someone offers you a 
glass of wine that they claim was aged in French oak, look them straight in the eye and with a 
smirk on your face ask, “Oh really?! Are you sure it wasn’t aged in Hungarian oak?” Then 
chortle loudly. … On second thought, some facts are best kept to yourself.   

What about the Italians? What sort of oak have they traditionally used? Well, Italian 
winemakers have long used Quercus robur (common oak) from the Slavonia winemaking region 
of Croatia, which has a tight grain, low aromatics and medium level tannins. The Italians 
generally used this Slavonian oak in larger-sized barrels that were reused for many years before 
replacement. More recently—during the past 20-30 years—many Italian winemakers have begun 
moving away from these larger-sized barrels and are now using smaller French oak barrels (or is 
it really Hungarian?) as a way to improve the quality of their wines. I guess almost everyone 
wants to claim a French connection when it comes to winemaking! 

Let’s briefly compare American oak to French oak (even if it comes from Hungary). 
American oak is more dense than French oak, so it can be sawn instead of hand-split, which 
involves less labor and expense. The hand splitting required of French oak results in only about 
25% of the tree being utilized for barrel making, which also increases the price of French barrels, 
making American barrels considerably cheaper than their French counterparts. There are many 
different flavoring compounds in oak that influence the flavor of wine. French oak is much 
tighter grained and less dense than American oak, which results in French oak imparting more 
subtle flavors and firmer, but silkier tannins into wine, which are characteristics that are highly 
valued by many winemakers. American oak contains two to four times more lactones than does 
French oak, and this is important because lactones are flavor compounds that are chiefly 
responsible for imparting vanilla and coconut-like aromas into wines. So American oak tends to 
impart more obvious, stronger and sweeter aromas and flavors than does French oak. Because of 
these flavor characteristics, American oak is often used for bold, powerful red wines.

Regardless of the oak species, how many years does an oak tree grow before it is 
harvested to make wine barrels? Typically, the trees are between 80–120 years old, and each tree 
typically provides enough wood for two 59-gallon barrels. Preferences are for the trees to come 
from a cool climate and in a dense forest where they mature slowly, and thus, have a tight grain. 
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Trees are generally harvested during winter when the trunk contains less sap.

Preparing Oak For Barrel Making: Using Air and Water

When the harvested trees are processed and brought to the cooperage they must first be 
cut into workable segments. An important requirement is that the wood must be sufficiently dry 
to avoid shrinkage once the barrel is assembled; any shrinkage would cause leaks and the loss of 
wine. Therefore, coopers either saw or hand-split the oak into staves (or strips) along the grain 
and then stack the staves in the open air for two to three years, which causes the harshest 
tannins from the wood to leach out. This open-air drying process is referred to as seasoning. In 
drying oak it’s important that it not be done too quickly because that can cause cracks to develop, 
making the wood unusable. This is why wood that is drying outdoors for barrel making is 
sometimes watered with a sprinkler system to prevent rapid drying. 

Today, some coopers—mostly American—speed up the drying process with dry kilns 
where the wood is dried much more rapidly under highly controlled conditions. Despite this 
modern technology, many coopers—this applies to all French coopers—still adhere to the 
traditional slow open-air drying process because it has the advantage of leaching undesirable 
chemical components and bitter tannins, mellowing the oak in a manner that kiln-drying is 
incapable of replicating.

Making the Barrel: Using Fire

Once properly dried, the rough and weathered staves are taken into the cooperage where 
they are planed into a consistent thickness. This planing process also rounds the outside of the 
stave to enhance the exterior curvature and cups the inside to make the bending of the stave 
easier (see figure below). Next, the stave goes to the jointer where an angle is cut on each side 
edge so that the staves fit smoothly into a circle and the ends are narrowly tapered to form the 
barrel shape. A typical barrel consists of about 30 randomly selected staves, with the staves often 

coming from different trees. Such a large number of staves for 
one barrel minimizes the impact that one of the staves will 
have on the overall quality of the barrel. Once selected, all the 
30-some staves are placed side by side within a truss hoop, 
which is a thick, strong steel hoop which is used over and over 
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by the cooper in creating the barrel. The result is a circle of 
straight staves standing on their ends and spreading outward like 
petals of a flower. Two pulley cables are then placed at the top 
and bottom of all the circled staves and each cable is then made 
snug (view this video: 
https://youtu.be/
BReofCcAx-Y). 
        Now it’s time for 
the cooper to use fire to 
bend the staves into their 
final shape. This is 
achieved by the cooper 
placing the circle of 
staves over a metal 
basket in which a small 
fire of wood scraps is burning. After about 20 minutes, the 
remaining moisture in the staves begins to steam, which 
provides the flexibility the cooper needs to bend the staves by 
slowly tightening the two cable pulleys on each end of the staves 

to begin forming the desired shape of the barrel. Sometimes, coopers will use steam instead of 
fire to heat up the staves but steamed staves are less "toasty" and complex than fired staves, so 
this bending technique is less popular. 

Once the cable pulleys bring the staves tightly together, another smaller truss hoop is 
slipped over each end. The pulley cables are then released and other truss hoops are added to 
keep the staves in place. Additional heat firing occurs to set the staves in their final curved 
positions with the help of a hammer to nudge everything into its proper place. This is also when 
the toasting of the inside of the barrel takes place. The level of toast matters in terms of the flavor 
impact on the wine that will be stored in it. The general rule is that the "lighter" the toasting the 
more oak flavor and tannins imparted into the wine. Heavy toasting reduces the sensory 
experience of the coconut note lactones but will enhance the sensory experience of vanillin and 
create smoky and spicy aromatic notes. Medium plus is the most complex of all of the toast 
levels, and the most popular.

        Once bent and toasted, each barrel head is added 
by placing it into a groove that has been cut into all the 
staves at each end of the barrel, with the head being 
held in place by a flour and water glue mixture until 
the truss hoops are replaced by the final galvanized 
hoops. The final steps for the cooper are to drill the 
bunghole, test for leaks, and sand the outside of the 
new barrel. One final note: A new oak wine barrel 
should not be coated on the inside with paraffin. If 
you’ve purchased such a barrel from a cooperage, they 
are cutting corners in their barrel making and the 
paraffin is their attempt to cover up their mistakes and 
sell you an inferior product.  
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The cooper at the Morlier 
Cooperage demonstrates how 
staves are placed side by side 
into truss hoops. 

Barrel heads at the Morlier Cooperage: 
Adding barrel heads is one of the last 
steps in the barrel-making process.

Coopers use fire to both bend the staves 
and toast the inside of the new barrel.

https://youtu.be/BReofCcAx-Y
https://youtu.be/BReofCcAx-Y
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Traditional Cooper tools for barrel making.

The planing process rounds the outside of the 
stave to enhance the exterior curvature and 
cups the inside to make bending easier.

The barrel making machinery at the Molier 
Cooperage is fairly old, but still efficient.

Barrel heads are given a tapered edge so they 
fit snugly into the barrel grooves.

The final product ready for purchase!


