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Any observer will notice the pleasing and harmonious proportions of the Donegal skin-

boats, despite their more archaic design in comparison to the currachs of Co. Mayo, 

Galway, Clare and Kerry. The reliance on a single gunwale for strength limits their 

maximum extension and they generally range between 10ft in the case of the Bunbeg 

currachs to 17ft in the Dunfanaghy currachs.  

Like most currachs, the success of the Dunfanaghy 

currach is based on its excellent adaptation to local 

waters as well as the superb flexibility in its handling. 

Without doubt, the particularities of local water, 

weather and coast conditions together with availability 

of materials have strongly influenced the design, size 

and construction details of this boat. Its design is the 

result of gradual development, an evolutionary 

process, rather than a rapid innovation. The Dunfanaghy currach is closely related to 

the more archaic but now 'extinct' Downings currach; the main difference is that the 

cross beam has been replaced by the seat as the structural element of the front ÔAÕ-

frame. Both, however, share many similar features, such as proportion, the single 

gunwale and the use of hazel ribs. One of the Dunfanaghy currachs was carefully 

recorded and illustrated by James Hornell in 19381 for his book British Coracles and 

Irish Currachs. This particular example forms the basis of the following analysis, 

regarding the proportion system that has been used in its construction: the Golden 

Section. 

 

This examination will demonstrate the exact adherence of its dimensions to the Golden 

Section or Golden Mean. This proportion system is evident in many natural forms, 

patterns and shapes, such as branches of trees, waves and, most easily observable, 

the length relations of the finger bones. It is a divisionary proportion system that refers 

to the relationship of various sections to the whole: it can be summed up in the principle 

that the all-over dimension relates to the larger section as does the larger section to the 

smaller section.  

 



 |______b______|___c_____|  a/b=b/c 
 |  a   | 

Subconsciously or as a consequence of careful observation of nature, this system has 

been applied by man to artifacts, architecture and art in many cultures, evident, for 

example in Greek temples and vases. The Golden Section is an intuitive proportion 

system experienced through visual perception. Experiments have shown that up to 90% 

of test candidates prefer a rectangle with these proportions to differently proportioned 

alternatives2. The division of the Golden Section is perceived as harmonious and 

visually pleasing. However, these proportions are only evident in some man made 

objects nowadays. There are many reasons for this; including industrial manufacturing 

processes that are determined by cost saving, production methods. It may also be due 

to the more rational and intellectual approach to the design process in modernism. 

Nevertheless, HornellÕs example of a Dunfanaghy currach is a particularly clear and 

surprisingly thorough application of the Golden Section in a vernacular design.  

 

The relationship of the whole to its sections can be demonstrated in two different ways. 

The most accurate way is describing its graphic/geometrical construction using a 

compass and ruler. It can also be described using mathematical evidence which I will 

deal with first. 

 

 

Mathematical evidence 

The Golden Section relates to a series of natural laws and principles, such as 

phyllotaxis, which can be observed in the double, intersecting spirals of pinecones, 

arrangement of leaves and the staggered dots on seashells3, for example. It is also 

relevant to the Fibonacci4 sequence of numbers:  

 0:1:1:2:3:5:8:13:21:34:55:89:144:233:377:610:987:1597:É  

whereby two numbers are added to make up the next: 

 1+2=3, 2+3=5, 3+5=8, 5+8=13, É  

Dividing any number by its former, results in the factor 1.618, the Golden Mean. This 

factor gets more accurate, the higher the numbers: 

 2/1=2, 3/2=1.5, 5/3=1.666; 8/5=1.6, 13/8=1.625, É  

                                                                                                                                                       
1Hornell, J.; British Coracles and Irish Currachs, London 1938, p. 170ff 
2 Hesselgreen, S. 
3 Research by Max-Planck-institute for Entwicklungsbiologie, TŸbingen 
4 Named after Leonardo da Pisa, called Filius Bonacci, who first defined this series in 1202 mathematically. 



Dividing 1 by 1.618 gives an alternative number. This inversion can be used 

synonymously:  

 1/1.618=0.618, 1/0.618=1.618 

This fraction is mathematically correctly described by the equation:  

 (! 5-1)/2 = 0.618034 

It is an infinite number and a mathematical constant.  

The factor 1.618 is evident the diagram above where a relates to b as does b to c. 

 |______b______|___c_____|  a/b=b/c 
 |  a   | 

 a/b=1.618/1 or 1/0.618 

 b/c=1.618/1 or 1/0.618 

 

This mathematical evidence is now applied to HornellÕs Dunfanaghy currach; the 

constant being simplified to three digits behind the dot, i.e. 1.618 and 0.618.  

Hornell gives the following measurements of the examined example of a Dunfanaghy 

currach: 

 
 Part of the currach Original dimension s in ft/ in (inches) 

1 Overall length 16'6"   (198Ó) 

2 Gunwale, main section: 10'3"   (123Ó) 

3  Gunwale, bow section: 6'3"   (75Ó) 

4  Width at stern: 46"    

5 Width at fixed seat (taft) 48" 

6  Depth, average 22" 

7  Height at bow from ground 28" 

8 Rise of bow section approx. 6"-9" 

9 This equals a rise above seat of 13"-16" (other references state 17"-18") 

10 Section of wood 3"x1 5/8" 

Table 1: HornellÕs measurements 

 

In Table 2, these dimensions have been set into relation to each other. Dimensions in 

row b refer to the parts in Table 1, given by Hornell. In row c these dimensions are 

individually multiplied by 0.618; the outcome can be compared to the original dimension 

of the next part in the row above, i.e. b1 198/0.618=122.3 in c2 is almost the same as 

123Ó in b2. In row d, the overall length is again multiplied by 0.168, with the outcome 

being again multiplied by 0.618 and so forth, forming a precise mathematical division 

sequence, similar to the Fibonacci sequence. Here, X and Y are introduced as 

calculated values only that do not have a reference in the boat dimensions, but are 

used here to illustrate the continuity of the sequence.  

 



 
a Part of  the currach  1 2 3 4 / 5 7 9 X 8 Y 

b Original Dimensions 198" 123" 75" 46" 28" 16"(18") - 6"-9" - 

c Individually multiplied by 0.618 (198Ó) 122.3" 76" 47" 29" 18" -  - 

d Division sequence starting at 1 198" 122.37" 75.63" 46.74" 28.89

" 

17.85"5 (11.03") 6.81" (4.20") 

Table 2: Calculations 

 

Surprisingly, the dimensions calculated using the Golden Section formula vary less than 

one inch (!) from the original dimensions and vice versa. The average depth 6 equals 

twice the calculated value X, the rise of the bow section above the main gunwale 8 

twice the calculated value Y.  

 

 

Geometric evidence 

Due to the nature of the drafting process Ð given that the plans are drawn up using 

measurements taken directly from the boat - these calculations from original 

measurements must be assumed more accurate than the geometric construction using 

the drawings. In the case of the bow section, however, the geometric construction may 

be more accurate due to the foreshortening of the length due to the bow angles and the 

construction meets the calculated length (3) of this section exactly.  

 

From the geometric construction as well as the mathematical evidence, it is obvious 

that the vast majority of dimensions of Hornell's Dunfanaghy currach comply with the 

proportional system of the Golden Section with surprising precision. The above 

evidence leads to the conclusion that the maker used the Golden Section 

subconsciously or consciously for the construction of this particular currach6. The boat 

was built before the 1930s by a local craftsman, most likely without the specialist 

background of education in art and design, although it cannot to be ruled out completely 

that the builder of this currach had knowledge of the Golden Section. However, it is 

more likely that the proportions have been applied unconsciously, by intuition, 

sensitivity or, indeed, by careful observation of nature. Such proportions are evident in 

wave patterns, for example, which also relate to the Golden Section. 

 

 

                                                
5This relates even closer to other references that give a value of 17". This measurement relates as well to the more 
common measure of the rise from seat to the tip of the bow. 



Golden angle 

The currach, however, holds even more surprises. The curve of the bow section is not 

even and continuous, but closes in towards the front joint. This particular form of a 

curve is known by the Greek word entasis, describing a curve whose curvature 

gradually increases towards a maximum, the most significant point of this curve. In 

Hornell's currach, the maximum point of the curve is located at the joint to the main 

gunwale, at the ratio of 1:0.618 (main gunwale : bow), again relating to the Golden 

Section. This curve also relates exactly to the fractions of a logarithmic spiral, which in 

itself bears a direct relation to the Golden Section. The tangential angle at the tip of the 

bow measures 43¡ which can also be described as: 

 180¡-43¡=137¡  

The angle of 137.5¡ is also known as the Golden Angle, defined as the section of the 

circumference of a circle that relates to the larger part as does the larger to the whole 

circle. An entasis can not only be found in the bow section of the currach, but also in the 

shape of its middle elevation. Here, the curvature is increasing towards its maximum at 

the tip of the bow and a counter-maximum at the first stern rib. The aesthetic element of 

a counter-maximum can frequently be found in particularly good examples of Greek 

vases, for example. 

 

 

Conclusion 

The dimensions of Hornell's Dunfanaghy currach relate with astonishing precision to the 

Golden Section. An application of such consequence is rarely found in human artifacts 

and designs. The thoroughness of its use is indeed striking, as the Golden Section is 

often intuitively picked as a matter of harmonious visual appearance. Similar application 

of these proportions is found in other currachs from the Rosses and Sheephaven areas, 

including Bunbeg and Downings currachs. The most archaic Boyne River (Co. West 

Meath) currach is made of a standardised hazel frame of roughly 4Õx6Õ, a 1:1.5 

proportion that comes close to the 1:1.618 figure. Notably rarely any use of the Golden 

Section is evident in the more sophisticated double gunwale constructions southwest of 

Co. Mayo. This construction feature was introduced in the mid 19th century and it seems 

that with it arrived a new, different proportioning system of the boats. As the beam width 

of around 4ft remained relatively constant, determined by human ergonomics, the use 

of the double gunwale meant that the length of the currachs could be extended. This 

                                                                                                                                                       
6The assumption that Hornell changed the measures in favour of these proportions is unlikely, as he did not refer to 
the golden section at all, neither to any other proportion system. 



change of dimensions and proportions resulted in a longer and visually narrower form, 

which in itself is very elegant and visually pleasing. This leads to the conclusion that the 

evolution of the Sheephaven currachs refers to an archaic proportion system, as 

evident in many artefacts and cultural output since prehistory (Giedion, 1957 and 

Raphael, 1945)7.  In case of the currach it was based on intuition and the trained eye of 

the maker, rather than on the strive for maximum capacity of the boat for pragmatic 

reasons. Certainly, the naturally compact dimensions of the boat encouraged the 

implementation of the Golden Section as a proportion system. 

 

 

 

 

 

 

 

                                                
7 Giedion, S.; The Eternal Present; 1957, p. 517 


