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FEDERICO DE COMELLI VON STUCKENFELD: 
HIS SPELEOLOGICAL EXPLORATIONS 

IN SEARCH OF DRINKING WATER IN GORIZIA 
AT THE END OF THE 1800S.
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ABSTRACT
Federico de Comelli von Stuckenfeld and the search for drinking water in Gorizia.
After some historical research, I discovered a story related to speleological explorations in the isontine 
of 1887, in which emerges the figure of the engineer Federico de Comelli von Stuckenfeld. Towards the 
end of 1800, Gorizia (N-E of Italy) was grappling with a vital problem: that of the search for a drinking 
water source capable of meeting the needs of ist ever-growing population. It is true that the city had 
enough public artesian wells to ensure the sanitation and food needs of the population, but the Gorizia 
population of the time were beginning to feel the need for a real aqueduct. Precisely in those years many 
academics, dealt with this problem, demonstrating that the hardships of having to replenish themselves 
at public fountains, even for small needs, had to be felt particularly at all social levels. A historical story 
that I deepened, as I had casually discovered to be linked to aspects of the speleological history of the city 
of Gorizia, highlighting, among other things, as it was said the work of an engineer liking that for the 
underground hydrology studies carried out at that time, certainly must be re-evaluated and considered 
among the great precursors of modern speleology.

RIASSUNTO
Federico de Comelli von Stuckenfeld e le ricerche per l’acqua potabile a Gorizia.
Dopo alcune ricerche storiche, ho scoperto una storia legata alle esplorazioni speleologiche nell’isontino 
del 1887, in cui emerge la figura dell’ingegnere Federico de Comelli von Stuckenfeld. Verso la fine del 
1800 Gorizia (N-E d’Italia) era alle prese con un vitale problema: quello della ricerca di una fonte di 
acqua potabile in grado di soddisfare le esigenze della sua popolazione in continua crescita. È vero che 
la città aveva abbastanza pozzi artesiani pubblici per garantire i bisogni igienico-sanitari e alimentari 
della popolazione, ma i goriziani dell’epoca cominciavano a sentire la necessità di un vero acquedotto. 
Proprio in quegli anni molti accademici si occuparono di questo problema, dimostrando che le difficoltà 
di doversi alimentare alle fontane pubbliche, anche per piccole necessità, dovevano essere avvertite parti-
colarmente a tutti i livelli sociali. Un racconto storico che ho approfondito, in quanto avevo casualmente 
scoperto essere legato ad aspetti della storia speleologica della città di Gorizia, mettendo in luce, tra l’al-
tro, come si diceva il lavoro di un ingegnere amante degli studi di idrologia sotterranea che sicuramente 
deve essere rivalutato e considerato tra i grandi precursori della moderna speleologia.

INTRODUCTION
Towards the end of the last century, Gorizia was grappling with a vital issue: the search for a 
source of potable water capable of meeting the needs of its ever-growing population. While the 
city did have a sufficient number of public artesian wells to guarantee the hygienic and dietary 
necessities of its inhabitants, the people of Gorizia at the time were increasingly feeling the 
urgent need for a proper aqueduct.
During those years, many scholars—and even simple literary figures—dedicated themselves to 
this problem, demonstrating that the inconvenience of having to rely on public fountains, even 
for minor needs, was keenly felt across all social levels.

1 Centro Ricerche Carsiche “C. Seppenhofer” aps.
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This historical episode caught my interest when I unexpectedly discovered its connection to 
certain aspects of the city’s speleological history. Among other things, it brought to light the 
work of an engineer from Gradisca who, due to his studies on underground hydrology conducted 
during that period, undoubtedly deserves to be reevaluated and considered—dare I say—
among the great pioneers of modern speleology. From this perspective, after extensive research, 
I managed to collect a series of data which, although somewhat fragmented, are sufficient to 
reconstruct part of the complex history of the search for potable water in Gorizia. Above all, this 
investigation revealed the fascinating story of an extraordinarily versatile and cultured figure: 
Federico de Comelli von Stuckenfeld.

THE FACTS 
As early as 1870, the city of Gorizia faced a serious issue regarding its potable water supply. 
The growing and increasingly demanding population made it clear that the numerous public 
fountains scattered throughout the city were no longer sufficient. Nobles—and not only them—
desired the convenience of drawing water directly in their homes, leaving the less affluent to 
endure the laborious and humble task of waiting in line at public fountains to fill their buckets.
For some time, Gorizia had been sourcing its potable water from the Cronberg aqueduct, which 
was supplied by the Jerebizza spring, the two Perieunich sources, and a collection basin known 
as “al Respiro.” However, all these water sources were located on land owned by the Coronini-
Cronberg Counts.
Regarding the use of these springs, a dispute arose between the Coronini Counts and the 
Municipality of Gorizia between 1885 and 1888.
The increased water consumption had caused a drop in the water table, negatively affecting the 
residents of Cronberg, who had already been relying on several smaller springs named Jamschek, 
Bellingher, Merzla Voda, and Veliki Potok.
The conflict culminated in a legal case in 1888. By the end of the trial, the Municipality of 
Gorizia, despite asserting its use of the water source for over a century, recognized Count Alfredo 
Coronini-Cronberg’s ownership. However, the municipality secured an easement granting 
them the right to use the potable water found on his land. As compensation, the municipal 
administration granted the count a daily supply of 10 hectoliters of water “for use in his palace 
in Zingraf, Gorizia” (Records concerning the pending issue between the Municipality of Gorizia 
and Count Alfredo Coronini… etc., 1890, p. 30).
The matter cost the municipal administration a substantial sum of 30,000 florins at the time, 
yet it did not resolve the growing crisis of water supply, which was becoming increasingly urgent 
and dire.
According to Engineer Bresadola, then head of Gorizia’s Civic Building Office, the risk of 
epidemics had unfortunately become a harsh reality in the city. The people of Gorizia were 
acutely aware of the pressing need for improved hygiene and, consequently, the use of water as 
a fundamental element in achieving that goal.
To underscore the severity of the situation and the inadequacy of the aqueduct, on March 7, 
1883, the Corriere di Gorizia published—for the first time—an advertisement for a mineral 
water retailer, Drogheria Seppenhofer, located at Piazza Grande No. 9. From that moment on, 
advertisements of this kind would become increasingly frequent, attempting to compensate for 
the city’s growing and chronic shortage of potable water. Meanwhile, the water table supplying 
one of the Perieunich springs had significantly dropped. Combined with numerous leaks due to 
the deteriorating condition of the old pipelines, this led to the aqueduct’s clear inefficiency.
Thus, in early 1887, the municipal administration entrusted Engineer Comelli—who had 
previously gained valuable experience studying the underground course of the Merzlek—with 
the task of addressing the hydrogeological instability of Cronberg and devising a plan to restore 
the existing aqueduct.
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During the course of his studies, Comelli, after an initial inspection, observed the extreme 
degradation of the pipelines. Additionally, he noted that the water table above the aqueduct had 
caused a dangerous landslide, which someone had unsuccessfully attempted to contain with the 
construction of a large wall back in 1859–1860.
Reporting this issue, he warned the municipal administration that if they did not take immediate 
action to carry out the necessary repairs, the landslide would inevitably lead to the destruction of 
the aqueduct, leaving Gorizia without water. Thus, the problem remained unresolved yet again.
Finally, on March 3, 1904, the podestà of Gorizia, Dr. Venuti, approved for publication a report 
by Professor Giuseppe Colombo regarding the first phase of the city’s new aqueduct project. He 
strongly advocated for the immediate construction of the distribution network and the terminal 
reservoir for water sourced from the Moncorona (Cronberg) springs.
In the long-standing history of Gorizia’s potable water supply, the figure of Engineer Comelli 
repeatedly stands out. First, he was summoned by the Civic Administration of Gorizia to study 
the feasibility of capturing water from the Merzlek, drawing from the underground aquifers of 
Gargaro. Then, when the project proved unworkable, he was invited—this time as an expert—to 
restore a city aqueduct that had become severely compromised in its structural integrity.
From what we can gather, it is clear that Comelli was regarded with great respect and professional 
esteem, earning significant trust for his expertise.

FEDERICO DE COMELLI VON STUCKENFELD: LIFE AND RESEARCH
Federico de Comelli von Stuckenfeld was born in Gradisca to a noble 
family on March 17, 1826. The de Comelli family lived in Gradisca 
d’Isonzo, where a magnificent palace bearing their name still stands 
as a testament to their presence in the town. Federico studied 
and earned his degree in engineering in Vienna, and he was 
also a highly esteemed writer. After 1848, he led the patriotic 
movement in Gorizia alongside Favetti, fully embracing his 
irredentist convictions to the extent that he was forced to 
leave Friuli due to persecution by Austria. In his youth, he was 
involved as an editor of Eco dell’Isonzo, a newspaper printed at 
the Seitz Printing House in Gorizia, though its editorial office 
was located in Gradisca at Casa Comelli.
Under Federico’s direction, the publication quickly became a tool 
for spreading his patriotism. With the same intent, he released 
the 1855 strenna titled “Il mè pais”, which he wrote almost entirely 
himself.
While in exile, he supervised the construction of the Umbrian railway 
and worked on numerous other projects. He is particularly remembered for 
his study on Gorizia’s potable water supply—a work that, after his death, earned recognition 
from Torquato Taramelli, who was also engaged in solving a similarly complex issue.
After thirty years in exile, Federico finally returned to his hometown, where he passed away on 
August 10, 1892.
A close analysis of this remarkable figure’s life reveals that, throughout his intense career, his 
emotional drive often outweighed the purely rational approach of an engineer. This is particularly 
evident in his study of the Merzlek underground waters, where he devoted himself with genuine 
enthusiasm to solving Gorizia’s potable water supply issues. His research clearly shows that 
he went far beyond his professional duties. In his pursuit, he essentially transformed into a 
speleologist, systematically exploring numerous caves near Gargaro (now in Slovenia) alongside 
a small group of friends.
Unfortunately, few records remain documenting Federico Comelli’s speleological activities, but 
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we can assume they were significant. In this regard, we recall a detailed report on his exploration 
of the Gargaro Cave, which he conducted as part of his studies on the underground waters of 
Merzlek. This research was later published in his esteemed work, which he presented to the 
Civic Administration of Gorizia concerning the city’s water supply provisions.

This report is a rare example of a speleological study conducted with knowledge, meticulousness, 
and professional methods—qualities seldom found in similar works from that era. Its publication 
became a reference point for many years, inspiring numerous authors who, like Comelli, 
sought to solve Gorizia’s long-standing issue of potable water supply. However, all these studies 
ultimately confirmed the hypotheses that the Gradiscan engineer had formulated long before: 
namely, the practical impossibility of connecting the aqueduct to the spring and the project’s 
poor financial feasibility. Thus, the plan to supply the Gorizia aqueduct with the underground 
waters of the Merzlek was definitively abandoned for practical reasons, not due to flawed 
research, as claimed by the Triestine scholar E. Boegan. Among the experts who tackled the 
issue, the most authoritative figure, Torquato Taramelli, made the following statement in one of 
his works (1903) regarding Comelli’s study of the Merzlek: “ - However, I must point out that at 
the time, there was a lack of diligent study on the Merzlek; this was carried out and presented in 
the best possible manner by the late engineer Federico Comelli, author of a highly valuable report 
published in 1887. It is essential that the esteemed Civic Administration take note of this work, 
as I was unable to spend much time in the region and must therefore rely on the observations 
and considerations of this author. He rightly states that he “studied with passion and judged 
without passion,” approaching the issue of Gorizia’s water supply with a broad perspective and 
extending his research to many other sources, ... –“. The same author, in his report presented to 
the Civic Administration of Gorizia, frequently cited Comelli as an exemplary figure in scientific 
research when detailing the stratigraphic relationships between Monte Santo and the opposing 
Monte S. Valentino—further demonstrating the outstanding validity of his work. It is also 

Fig. 1 - Survey of the cave (local name: Gric) located in the village of Gargaro (SLO), conducted by Federico de 
Comelli von Stuckenfeld in 1887.
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important to recall that Federico de Comelli, although not a speleologist in the strictest sense, 
actively dedicated himself to exploring the caves surrounding the village of Gargaro. While these 
explorations were closely linked to his study of the Merzlek’s underground course, they also 
illustrate how he was ahead of his time, pursuing his research with rigorous scientific methods 
in a discipline that was still new to the Isontino region. However, it is worth noting that his 
contemporary, Carlo Seppenhofer of Gorizia, had already explored several caves near the city 
and had begun an effort to raise awareness among the local population.
Returning to the study of the Merzlek, Taramelli adds: “- The author (Comelli, n.d.a.) did not 
fail to thoroughly study the foibe of the Gargaro Valley, analyzing both their topography and 
the temperature of their waters.From his findings, he provided clear evidence that these foibe 
could not serve as a source for the Merzlek. The waters of the Merzlek, sinking directly beneath 
the northeastern plateau, should not descend to a depth where they would reach a thermal 
environment that would excessively diminish their original freshness.-. And he further adds: - 
This does not diminish the value of Engineer Comelli’s observations on air and water temperature 
in the Gargaro caves, as they constitute highly valuable material for speleology and underground 
hydrology. Moreover, they reinforce the hypothesis that the Merzlek has distant origins ... –“. 
In Gorizia, the urgent issue of water supply was deeply felt during those years, as evidenced 
by various writings from different authors. Among them, a particularly notable figure was a 
mountain inspector who proposed several solutions for capturing the underground waters of 
the Merzlek. However, Taramelli viewed these proposals with skepticism, repeatedly referring 
to Comelli’s study in his assessments: “- ... However, the opinion of someone like Comelli (n.d.a.), 
who had studied Gorizia’s water supply issue with deep passion and remarkable insight, should 
have made Inspector Tchebull more cautious. In one of his reports, Tchebull acknowledges 
his familiarity with Comelli’s book, using it as a reference in his assurances to the Civic 
Administration … -” 
Finally, Taramelli adds—almost to dispel any remaining doubts: “- ... For the reasons I will outline, 
I doubt that there is a clearly defined underground watercourse consisting of one or two branches. 
Therefore, the research, tracking, and capture efforts proposed by Mr. Tchebull contradict the 
most probable structure of the underground aquifer system … –“. 
Nevertheless, in an attempt to locate the Merzlek’s water at a higher elevation than its current 
outlet into the Isonzo (Tschebull Project), the Municipality of Gorizia undertook the excavation 
of a horizontal tunnel. However, after extending more than 80 meters and incurring a cost of 
8,000 crowns, the effort had yet to yield any results. Persisting in their approach, they then 
attempted to intercept the spring by digging a vertical well—10 meters deep and 3 meters in 
diameter (Bresadola Project)—at an additional cost of 15,000 crowns.
The failure and the substantial costs sparked a wave of criticism, with the Slovenian-language 
newspaper “Soca” serving as its main voice. This backlash forced Engineer Pompeo Bresadola 
(1903) to publish an impassioned self-defense. Although these efforts yielded no concrete 
results, they were later cited as examples by the Gorizian scholar Carlo Hugues (1903) in his 
monograph. “ ... provvedimenti d’acqua potabile nelle regioni carsiche” (pp. 30–31), where 
the author compares them to similar works carried out in Istria for potable water research. 
Nevertheless, Hugues is quick to criticize the high costs of the works carried out for the Merzlek, 
especially when compared to the 9,319.64 crowns spent in 1898 on the drilling of a well in 
Parenzo.
This well, measuring 2 meters in width, was excavated into solid rock and included a horizontal 
gallery extending to a depth of 19 meters, with several sections reaching below sea level.A tale 
proposito, giustificandosi nei confronti dell’Amministrazione provinciale dell’Istria, asserisce 
tra l’altro “ ... Restricting the comparison to Gorizia, it is worth noting that the city has already 
spent more than 30,000 crowns—yet not a single additional drop of water has been added to its 
already severely insufficient supply.” 
In 1903, another Gorizian, Giuseppe Bramo, revisited the topic and published a booklet 
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addressing this important issue. In his work, he lists, among other things, the possible water 
supply sources available in the Gorizia territory. Interestingly, he often references the studies 
conducted by Federico Comelli, citing in this publication certain observations and unpublished 
data that I have been unable to trace from any other source. This is particularly evident in Bramo’s 
detailed inventory of Gorizia’s water reserves, from which I will highlight a few essential points.

HIS EXPLORATIONS
In addition to the previously mentioned studies on the underground course of the Merzlek 
waters, it is important to highlight the meticulous approach with which Comelli undertook 
some rather challenging speleological explorations in the Gargaro area. To fully appreciate his 
efforts, we must consider the historical period and context in which they took place. 
His first report on the feasibility of constructing an aqueduct for the city of Gorizia was published 
in 1885. Based on this timeline, it is reasonable to assume that his explorations of the caves in 
the Gargaro area occurred between 1883 and 1884. At the time, Comelli was likely around 57–58 

Fig. 2 – Comelli’s work was so highly regarded that the Podestà 
of Gorizia felt compelled to send a note of appreciation, along 
with a copy of Comelli’s report, to his counterpart in Gradisca 
d’Isonzo on December 6, 1887.

Fig. 3 – In January 1888, the Podestà of Gradisca 
d’Isonzo thanks his counterpart in Gorizia for 
the gift received.
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years old—no longer in the prime 
of youth for such demanding 
endeavors. It is worth noting that 
speleology in the region was still in 
its infancy, making his dedication 
to these explorations all the more 
remarkable. Tragically, just nine 
years later, he passed away in his 
beloved Gradisca.
Although the famous Adelsberger 
Grotte (Postojna Caves) were 
opened to the public as early as 
1818, it was only in 1883 that the 
Commissione Grotte dell’Alpina 
delle Giulie was officially estab-
lished in Trieste—making it the 
oldest cave exploration group in 
the world. Thus, speleology at that 
time must be regarded as a pio-
neering activity, full of uncertain-
ties and challenges.
As a consequence of these prem-
ises, it is quite striking to read in 
Comelli’s report how naturally he 
approached the exploration of the Gargaro Valley Cave (local name: Gric) 178 VG (Fig. 1). He 
carried out this exploration with a scientific mindset, gathering numerous data points essential 
for supporting his hypotheses and validating his studies.
As previously mentioned, unfortunately, little documentation remains of these explorations—
except for the surveys and analytical considerations included in the report that Comelli himself 
presented to the Municipality of Gorizia.
Additionally, by consulting Duemila Grotte, one can observe the survey of the most significant 
cave explored and documented by Comelli. It is precisely through the details of this exploration 

Fig. 4 – Partial survey of the San Canziano Caves (SLO) carried out by 
Federico de Comelli von Stuckenfeld on December 23, 1886, as part 
of his studies on the underground hydrology of the caves.

Fig. 5 – Some geological sections carried out by Federico de Comelli von Stuckenfeld through the Gargaro 
Valley, Monte Santo, and the Isonzo, appearing in his report on the search for potable water for Gorizia.
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that his remarkable qualities as a speleologist and keen scientific observer become evident. 
In the margins of his survey, he meticulously records topographic data, temperatures, and 
morphological descriptions—so precise that they hold up even when compared to more recent 
cave studies. Comelli dedicated extensive time to studying the sources of the Merzlek to establish 
potential correlations between these and the waters infiltrating the overlying caves of Gargaro. 
He does not believe in an actual connection between the two water systems. Instead, he explicitly 
hypothesizes that along the main axis of the Gargaro Valley, there is an underground watershed. 
This natural divide causes the majority of precipitation in that area to drain toward Chiapovano, 
with only a minimal portion flowing toward the Isonzo—that is, toward the Merzlek.
These deductions are supported by a series of precise observations he made regarding the 
intervals between the turbidity of the spring water and the precipitation in the Gargaro area. In 
this regard, he presents truly remarkable data, linking them to five flood events that occurred in 
the valley during the autumn of 1886.
It is important to remember that the Slatna torrent, which flows through the valley, has a fairly 
substantial discharge with a torrential yet consistent flow. In the past century, as many as 14 
mills were active along its course, and even today, some ruins of these structures can still be 
seen along the banks of the middle section. Near the village of Gargaro, the stream splits into 
two branches. The main branch carries almost all the water and, after a relatively short journey 
through the countryside east of the settlement, plunges into Foiba Kloster. The second branch, 
on the other hand, serves as an overflow channel. When the water levels of the main stream 
rise, this secondary branch becomes active, forming a proper watercourse that takes a wide loop 
before reaching the village, where it too plunges into Foiba Gric, located near the town center.
Essentially, the two large swallow holes absorb all the water from the Slatna, as well as that from 
other smaller streams.
According to historical accounts from 1886, it appears that the two cavities were unable to drain 
the excess water caused by that autumn’s exceptional rainfall. Comelli recounts that on October 
8 of that year, the valley was completely flooded, with water reaching a height of 1.30 meters in 
Piazzetta San Martino. A second storm on October 16 resulted in an even greater flood, with 
water levels in the same spot rising to approximately 2 meters.
Subsequently, two more flood events occurred in November—one between the 6th and 7th, and 
another between the 11th and 12th—during which the water levels rose between 50 and 60 cm. 
The final flood lasted from December 16 to 22, reaching its peak height of 70 cm, once again 
measured in Piazza San Martino in Gargaro. In his observations, the author notes that during 
the first flood, on October 8, the waters of the Merzlek only became turbid between October 9 
and 10—coinciding with an exceptional rainfall recorded by the pluviometer in Idria.
Wondering why the subsequent floods in Gargaro did not have an immediate impact on the 
Merzlek springs, he concluded that there was no close connection between the Gargaro caves 
and the underlying Merzlek sources. Thus, he leaned toward the idea that the underground 
course of the Merzlek had a much more distant origin. To support his theories, he presented a 
series of water temperature data, aiming to demonstrate the impossibility of communication 
between the two water systems.
Only recently, after years of investigations conducted using scientific methods, other researchers 
such as Habic and Janez have confirmed the reliability of these theories.
Further studies using more traditional tracers have also demonstrated the connection between 
the waters of the Cepovan Valley (Chiapovano) and the Merzlek. This serves as yet another proof 
that the underground hydrology of this region is extremely complex—and it seems that Comelli 
had already intuited its existence.
Currently, the reservoir created by the dam upstream of Salcano has flooded the entire valley, 
submerging the Merzlek spring, which was originally located much lower—practically at the 
level of the Isonzo’s original course. This situation leads to a rather peculiar phenomenon during 
particularly rainy periods. At the exact spot where the spring once existed (Fontefredda), the 
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reservoir—normally a beautiful emerald green—develops a large, dark, and turbid patch with 
sharply defined edges, creating a striking visual effect.

CAVES EXPLORED AND SURVEYED BY COMELLI
Revisiting Comelli’s report, it is sometimes difficult to geographically place the various toponyms 
he refers to in his writing. It is highly likely that his topographical references are based on an 
old cartographic system, most certainly from the first half of the 19th century. Therefore, to 
accurately identify the caves he visited, we must occasionally consult “Duemila Grotte”, which 
lists many of the cavities explored by Comelli and later surveyed in 1925 by figures such as 
Boegan, Cesca, and Secoli. All of these sites are mapped on the “Plava” 1:25,000 scale sheet of the 
Military Geographic Institute from 1915, which also includes several updates dated September 
26, 1917.
It is not always easy to pinpoint certain toponyms mentioned in his report based on this 
topographic reference. Comelli relies on real place names commonly used by the local population, 
which were presumably of Slavic or German origin. However, in the Italian cartography of 1917, 
these names were sometimes altered or completely changed. In other cases, certain toponyms 
in more recent maps have been entirely omitted. Unfortunately, this is the case with Merzlek, 
which does not appear in any official maps. However, it can be identified as a large resurgence 
located north of Salcano, at the southwestern foot of Monte Santo, near the area now known as 
Fontefredda.
In other cases, for example, the locality originally named Batta was changed to Bate on the 1917 
map. On the same map, redrawn and updated by Lieutenant Ferraro in 1926, a new topographic 
base from the I.G.M. appears, based on Austrian surveys conducted in 1897–98. The sheet itself 
was no longer called Plava but Descla, and the toponym Bate was further altered to “Battaglia 
della Bansizza”.
The examples are numerous, although, in truth, understanding the name changes becomes fairly 
intuitive. Britof remained unchanged in 1917 but was altered to Britovo in 1926. The village of 
Fafovizza became Fobca in 1917 and Fobiza in 1926. More concerning is when some names of 
smaller localities were completely omitted from subsequent cartographic representations. This 
is the case with Foiba Pod Grumilo, Foiba Kloster, and Foiba Gric—none of which appear on any 
map.
According to my research among younger residents of Gargaro, none of them recall these names. 
I was only able to identify them by consulting the elderly inhabitants of nearby villages.
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