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ABSTRACT

Following the dispute between the Stidbahn-Gesellschaft and the Municipality of Trieste on the water
supply project for the city from the Recca river and to build a canal in the section of Thalweg where it
suffered the losses after the transition from the impervious Flysch to the karstified limestones, with the
consent of the Government it was initiated a tracer test with fluorescein injecting into the Thalwer to
upper Auremio superiore/Gornje Vreme. In fact, the commercial company that managed the railway
argued that the sources of Aurisina, used by it, with this supply would have suffered damage due to a
reduction in flow. The tracer test, which was the first using a tracer substance in the area, began on
12 June 1891 by pouring 10 kg of fluorescein. The official checkpoints, with government commissions,
were the Grotta di Trebiciano, the Sorgenti di Aurisina and the Timavo in San Giovanni di Duino. The
Kiistenland Sektion des Deutschen und Oesterreichischen Alpenvereins of Trieste and the Societa degli
Alpinisti Triestini were also independently activated. The experiment failed for a number of reasons: the
insufficient action of the government commissions, the lack of adequate equipment for the recognition
of the tracer, the little time programmed for the checks. However, the failed tracer test indicated an
important role for the newly founded speleological associations and gave data and ideas to those who
continued their research on the Timavo.

Keywords: Classical Karst, Recca — Timavo, First experiments with fluorescent traces.

RIASSUNTO

A seguito della controversia tra la Siidbahn-Gesellschaft e il Comune di Trieste riguardo al progetto
di approvvigionamento idrico per la citta dal fiume Recca e alla costruzione di un canale nella sezio-
ne di Thalweg dove si verificavano perdite dopo il passaggio dal Flysch impervio ai calcari carsificati,
con il consenso del Governo fu avviata una prova con traccianti utilizzando la fluoresceina, iniettata nel
Thalweg presso Auremio Superiore/Gornje Vreme. In effetti, la compagnia commerciale che gestiva la
ferrovia sosteneva che le sorgenti di Aurisina, da essa utilizzate, avrebbero subito danni a causa di una
riduzione della portata con questo approvvigionamento.

La prova, che fu la prima a utilizzare una sostanza tracciante nella zona, inizio il 12 giugno 1891 con il
versamento di 10 kg di fluoresceina. I punti di controllo ufficiali, con commissioni governative, erano la
Grotta di Trebiciano, le Sorgenti di Aurisina e il Timavo a San Giovanni di Duino. Anche la Kiistenland
Sektion des Deutschen und Oesterreichischen Alpenvereins di Trieste e la Societa degli Alpinisti Triestini
si attivarono indipendentemente.

L'esperimento falli per vari motivi: 'azione insufficiente delle commissioni governative, la mancanza di
attrezzature adeguate per il riconoscimento del tracciante e il poco tempo dedicato ai controlli. Tuttavia,
il fallimento della prova con il tracciante indico un ruolo importante per le neonate associazioni speleo-
logiche e forni dati e idee a coloro che continuarono le ricerche sul Timavo.

Parole chiave: Carso Classico, Recca — Timavo, Prime sperimentazioni con traccianti fluorescenti.

! Address author: radacich @alice.it
2 Address author: rinosemeraro0 @gmail.com

145



SOPRA E SOTTO IL CARSO 2025 PROCEEDINGS OF THE ALCADI 2020

Gorizia (Italy) sept. 3-4-5, 2021

THE PROBLEM OF THE TIMAVO RIVER IN THE YEAR 1891

Following the urban and commercial expansion of Trieste, the problem of water supply to the city
became problematic in the early decades of the 19th century: the “Theresian aqueduct” (linked
to the Empress of the Holy Roman Empire Maria Theresia von Osterreich) started with the edict
of November 19, 1749 was now insufficient. This aqueduct in the San Giovanni neighborhood
in Trieste used drainage tunnels [ Wassergalerien] in the marly-arenaceous Flysch and the last
extension was made in 1898 on the Tschebull project (1896).

As noted by the councilor to the Municipality of Trieste, Muzio de’ Tommasini, the droughts of
1828 and 184:5 were dramatic. The report of the engineer Giuseppe Sforzi of the Civica Ispezione
Edile [Civic Building Inspection] “Analysis of the possibilities and of the project to bring the
water of the Recca river to Trieste” dates back to 1837, planning the excavation of a tunnel from
San Canziano to the Chiusa pass (Klutsch, near Longera) 6.000 Klafter long (1 Klafter = 1.89
meters), then a first concrete interest in the river in the hinterland of Trieste which flowed
into the San Canziano sinkhole. The idea, however, was not new, already in the first decade
in the 19th century the Direzione delle Fabbriche [Direction of Buildings] with the inspector
Pietro Nobile examined the Rekka of San Canziano, with topographical surveys of Antonio
de Justemberg, to carry out a water up to the slopes of the Carso above Trieste (Galli, 2000).
Meanwhile, mining engineer Anton Friedrich Lindner (Pirker, 1971) controller at i.r. Fattoria
dei Prodotti Montanistici [ Office of Essay Metals] in 1841 discovered a river at the bottom of
the Grotta di Trebiciano, which was named by Lindner (1841) itself as the underground Recca.
The discovery of Trebiciano gave way to a series of studies on the subterranean river (Faraone,
1994) which were carried out by Giuseppe Sforzi and by the engineer of Milan Anastasio Calvi, a
specialist who before this discovery the Governor of Kiistenland (the Coast) had commissioned
to develop an aqueduct project for Trieste. In the years 1948-49 Sforzi was in charge of resuming
his studies in Trebiciano (which he had previously rejected as a source of supply) in order to be
able to evaluate the three aqueduct projects, namely that of Calvi from Bolunz spring, of the same
Sforzi from Risano spring and of the Lindner from Trebich. Even this time, however, no decision
will be made. This was followed by studies on the Karst basin by Adolf Schmidt commissioned
by the Austrian-Hungarian Ministry of Commerce (Schmidt, 1851), some hypotheses (not
considered scientific) by the French abbot Richard called to Trieste in 1861, the excavations in
the Grotta dei Morti started in 1862 which ended tragically in 1866 by the Municipality of Trieste
in an attempt to reach the karst water in a site nearer the city. In 1868 studies were resumed in
Trebiciano following a drought, where the quantity of water that can be withdrawn from this
site was reduced. In 1868 studies were resumed in Trebiciano following a drought, where the
quantity of water that can be withdrawn from this site was reduced. In 1869 the engineer Arnold
Biirkli from Zurich was called to Trieste to decide definitively on the projects, which will give
his opinion favorably for an aqueduct with the Risano karst spring (Biirkli, 1870). From the
scientific point of view, the intervention of Biirkli is important because, even if the Trebiciano
project is definitively betrayed, it exposes new considerations on the Karst aquifer (Radacich,
1991). The problem, unresolved, will be substantially relied on the coastal karstic sources of
Aurisina (Nabresina/Nabrezina), repeatedly captured with works up to the construction of an
aqueduct for Trieste (1857-1911), where in 1904 a discharge was calculated in a situation below
average just over 19,000 m?/day (average flow rates of 25,000 m3/day. This situation remained
unchanged for Trieste, which in the meantime found itself close to the front of the First World
War, up to the capture of Sardotsch spring (Randaccio) with the pumping station completed in
1928 which ensured 10,000 m?/day. While just in 1974 the ACEGAS of Trieste will begin the
project of utilization of the deep phreatic groundwater in the hydrographic left of the Isonzo
River definitively solving the problem of water supply.

Regardless of these events, and above all the fact that in 1884 explorations began in San Canziano
(Grotten und Héhlen von St Canzian (now Skocjanske jame) and in the Ka¢na jama (Schlangen
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Grotte) bei Divaca by the Abtheilung fiir Grottenforschung Sektion Kiistenland des Deutschen
und Osterreichischen Alpenverein, there was no evidence on the real continuity of the Rekka
with the Timavo The “classical speleology” on the Karst (Shaw, 2007) began with this dilemma.

THE IDEA TO WATER TRACING OF UNDERGROUND RECCA RIVER
TO ASCERTAIN ITS SPRING

Asis known, already in Ancient Greece and in Roman times we talk about the Timavo river in San
Giovanni di Duino and the river that disappears in the San Canziano sinkhole, but it is only in
the Modern Era that it was clearly hypothesized on the link between the two rivers. The example
is that of the Novus Atlas cartography
(Karstia, Carniola, Histria et Windorum
Marchia), of the Mercator, edited by the
German geographer and printer Willem
Janszoon Blaeu (1571-1638) who in this map
(Blaeu, 1633), at the mouth of the Timavo
writes Timauus flut in cuius fontes Recca
Slu per subterranea erompi (Fig. 1). The map
was published for the first time in “Italia,
Sclavoniae et Graeciae tabula geographic”
in 1589 and then it was included in the
“Atlantis Pars Altera” published in 1595,
after the death of the Mercator by his son
Rumold. Subsequently the map is inserted
in some of the Hondius atlases until its last

appearance in the French edition of 1633 of  Fig. 1 - The map Novus Atlas (Karstia, Carniola, Histria

the Gerardi Mercatoris Atlas. et Windorum Marchia) of the Mercator, edited by the
.. . German geographer and printer Willem Janszoon Blaeu
From the beginning of the studies on the (5711638).

subterranean pathways it was clear that a
solution to solve the question was to mark the waters to see their outflow. Historical data was
collected by Galli (1999). Bianchini (1754) (Fig. 2), cites a letter of 1602 written by Padre Pietro
Imperati sent, supposedly, to the naturalist Ulisse Aldrovandi, where it appears that the cleric at
the end of the sixteenth century had carried out rudimentary experiments of artificial tracer the
water of the Recca using leaves and straw chopped up (Tavagnutti, 2011). In 1835 the architect
Pietro Nobile of Trieste, Court Counselor in Vienna, made another attempt using shredded straw
and wooden floats, which had no result, as he had already tried a few years earlier, failing, as one
would guess from a writing by Catinelli (1830).

The modern start towards this method of investigation
was in 1837 with a decree of the Landeshauptmann
des Osterreichisch-Illirisches Kiistenland [Coast
Government ] that allowed the tracer tests of the Recca
(Galli, 2002).

Regarding this, there was the opinion of professor don
Giovanni de Volpi of the Royal and Nautical Academy

Fig. 2 — Giovanni Fortunato Bianchini (* 1719 Chieti, + 1779
Padova) became one of the most talented Italian doctors of the
1700s. He was also interested in the Timavo subterranean path,
recording a series of experimental data on the water regime
during his stay in the Castle of Duino. In particular he cites a
letter dated 1602 by Padre Imperati where he appears to have
performed rudimentary tracer experiments on the waters of
the Recca river. Sortualy Biancini.
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Fig. 4 — The engineer Giulio Grablovitz
(* 1846 Trieste, 1 1928 Ischia) of Trieste was
a scholar of terrestrial physics, astronomy,
thalassography, and one of the major Italian
seismologists. He became an Italian citizen
in 1876. He was a member of the Royal
Geodynamic Commission, then founded
and directed the Geodynamic Observatory
of Casamicciola in Italy. In Trieste, in the
years between 1880 and 1884, he attempted
experiments in tracing the subterranean
Timavo with straw and wooden floats,
without obtaining any result.

Gorizia (Italy) sept. 3-4-5, 2021

Fig. 3 - Pietro Paolo Kandler (*1804 Trieste, 11872 Trieste) was a
historian, archaeologist and jurist from Trieste. A family from
Vienna, he was multilingual but preferred to write in Italian. His
culture had an Enlightenment imprint but was of profound
Austrian faith. He succeeded Domenico Rossetti de Scandler
as a lawyer for the Municipality of Trieste, in whose study he
had worked. His numerous writings on the underground
hydrology of the Carso are important and also for having
collected the intellectual legacy of Rossetti, who died in
1842, who had been a lover of these studies summarized in
the Manifesto per lidrografia triestina [Manifesto for the
hydrography of Trieste].

of Trieste on the use of turmeric root proposed by
the engineer Sforzi, discarding other methods with
which, in the past, he had already tried (straw, floats
etc.). The test will not have followed since the spring
floods invalidated it. The question asked by the i.r.
Magistrato Politico-economico of Trieste [Political-
economic magistrate] was clear: “..e opinione antica
che la Rekka facendosi strada nei meati sotterranei
ricomparisca presso la chiesa di San Giovanni di
Duino e scorra indi sotto la denominazione di Timavo
al vicino mare..” [... it is ancient opinion that the
Rekka through underground meatus reappears at the
church of San Giovanni di Duino and then flows under
the name of Timavo to the nearby sea ...], but that this
was a hypothesis although supported by clues was
equally clear. In 1864 in Trieste the councilor Pietro
Kandler, who was convinced of the continuity between
the Recca and San Giovanni di Duino, proposed a
tracing experiment with indigo (Kandler, 1864) (Fig.
3). However, the techniques for the analysis of coloring
substances in the water were still primitive, so that in
1880, 1882 and 1884 the engineer Giulio Grablovitz,
along the San Canziano, Trebiciano, San Giovanni
di Duino axis attempted tracing experiments with
straw and wooden floats without obtaining any result
(Grablovitz, 1885a, 1885b) (Fig. 4). The engineer
Grablovitz failed this experiment, but later became one
of the major Italian seismologists (Ferrari, 2009).
Given the impossibility of continuing this research
by employing mechanical means as tracers, we
finally became convinced that we were using coloring
substances.

STUDIES AND PROJECTS FOR WATER
SUPPLY THAT LED TO THE EXECUTION

OF THE FIRST TRACER TESTS

In 1882 the 9th Commission for water provisions for
the city of Trieste proposed to the municipal council
the adoption of the following resolutions: i) the best
provision for the city of Trieste was the collection of
waters from the Bistrizza (12,000 m?/day) and from
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Recca (28,000 m?/day) to be used for food, public and industrial purposes; ii) the best system
for removing human waste was the rinsing sewer; iii) the appointment of a new Commission
to study and present to the City Council the proposals to channel the waters of the Bistrizza
and Recca to the city of Trieste (Costantini, 1906). In the same session a passage on the agenda
presented the request of the Societa di Aurisina to include the Aurisina springs in the study.

In November 1882 a special Commission was appointed (10th Commission) to study the measures
for the implementation of a project for the pipeline of the waters of the Bistrizza and Recca
in Trieste. In January 1883 the Commission decided to publish in the technical and political
newspapers a notice in which companies and individuals knew that the Municipality of Trieste
accepted project proposals for the water supply of the Bistrizza and Recca in Trieste.

The first to respond to the announcement was the Deutsce Wasserwerk Gesellschaft in Frankfurt
am Main, which proposed for the drafting of a project. The request was 12,000 florins [ Forint].
Not having received other proposals, the Commission provided in June 1883 to the publication,
in specialized magazines of France, Germany and England, of some technical news and a brief
description of the project.

In 1885 a new offer reached the Municipality from the engineer Federico de Comelli von
Stuckenfeld of Gradisca.

In the meantime, due to bureaucratic delays, the procedures for authorizing the purchase or
expropriation of the land were still stopped.

In 1886 the Municipality took into consideration the offer made at the time by Comelli which,
for the amount of 6,000 florins, sold to the Commission the planimetric and altimetric surveys
he made by Auremio Superiore to San Canziano and the executive detail of the Recca pipeline
from San Canziano to Trieste. A clause stipulated that the agreed amount would be paid only if
its project was executed.

On August 14 there was a turning point in negotiations between the Aurisina Company and the
Municipality of Trieste on the use of water from the Aurisina springs. The Societa di Aurisina
would have renounced all the rights it enjoyed deriving from the privilege of selling water until
March 13, 1909 in favor of the Municipality, renouncing the rights to the Stidbahn-Gesellschaft

[Southern Railways] for the whole of 1968, surrendering its entire business to the Municipality
of water supply, canalization, etc. and what was owned by the Siidbahn-Gesellschaft, in exchange
it was obliged to make new connections from the numbered springs 1, 3, 4, 5, 6 and 7 in order
to supply 20,000 m? of water in the 24 hours. The construction of a new pipeline with a length
of 13,700 meters would have introduced water into the courtyards of all the houses of the city
not yet canalized. At the same time the Societa di Aurisina asked for the amount of 6,200,000
florins, an expense to be amortized in 50 years starting from 1 January 1890, the date on which
it was assumed that water could be channeled and supplied.

The Commission proposed to reject the offer that was later endorsed by the Municipal council.
In December 1886 the Municipality of Trieste received the concession from the Adelsberg
Captaincy [ Bezirkshauptmannschaften Adelsberg] for the construction of the diversion works
on the Recca river.

Immediately there was the appeal of the Stidbahn-Gesellschaft against this pronouncement,
citing the fact that any dams and withdrawals would reduce the flow of water to the Aurisina
springs. A pronouncement on the case gave reason for the Municipality of Trieste. The Stidbahn-
Gesellschaft resorted in the second instance. On September 7, 1888 the pronouncement in the
second instance on the Siidbahn-Gesellschaft appeal against the concession of the diverting
channel on the Recca, rejected it again defining it as unfounded.

In August of 1889 the Siidbahn-Gesellschaft obtained the annulment for defect of procedure, on
the decisions of first and second instance pronounced to his disadvantage on the concession of
the deviator channel, from the Ministry of Agriculture and ordering to the Adelsberg Captaincy
to summarize the procedure and to make a new decision.

To overcome this impasse, on April 25, 1890, the new Commission (the 12th) proposed: i) to
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instruct the Technical Office to draw up a project relating to the expenditure requirement to
build a lateral connection pipeline between that of the Recca to a railway station of the Siidbahn-

Gesellschaft, preferably in that of Aurisina; ii) of interested parties Adelsberg Captainicy set up
an inspection to decide on the proposed experiments to show whether the losses of the upper
Recca to Auremio superiore before San Canziano were in connection with the waters of the
Aurisina springs (as claimed by the Stidbahn-Gesellschaft in its appeals); iii) to instruct the
Technical Office to measure the constant water flow in San Canziano so that once the sufficient
quantity is ascertained, the project will be studied to derive it directly from S. Canziano to Trieste.
The problem of water supply for the city moved many interests including that of the Society
of Engineers and Architects of Trieste, which, while remaining convinced that the solution to
the problems was the construction of the Recca aqueduct and Bistrizza, proposed to resume
measuring the flow rates of the two points, interrupted two years ago, of setting up a special
hydraulic engineering department to carry out the measurements and process all the detailed
projects. They then addressed particular recommendations to proceed with the study of the
subterranean path of the Recca and on the barriers of the lateral valleys to its upper course
that could constitute catchment basins. On 3 September 1890 the director of the municipality’s
Technical office advised that studies had been carried out on the lateral connection pipeline up
to Aurisina in order to remove the opposition to the project by the Siidbahn-Gesellschatft.

From May until October 22 measurements were made both on the Recca (15) and on the Bistriza
(2) and, thanks to a great drought, 5 in the Grotte di San Canziano.

In the inspection called by the Adelsberg Captaincy for the construction of the diverter channel,
the councilor dr Pimpach, acting as construction manager dr Boara and the protophysicist
dr Costantini, who proposed, with the consent of the Ministry, the experiment of tracing the
waters using fluorescein, if the Stidbahn-Gesellschaft had maintained the opposition to the
construction of the channel, stating that the waters of the Recca that are lost in the Thalweg to
Auremo superiore contributed to the Aurisina springs.

The experiment will be carried out on 12 June 1891.

FIRST ATTEMPTS WITH FLUORESCEIN BETWEEN 1882 AND 1884:
TRUE OR DISTORTED NEWS?

News of attempts to test the tracer before the experiment of 1891 are reported in a chronicle
signed “Sentius” in the newspaper of Trieste “L'Indipendente” of January 11, 1888 (Sentius, 1888)
concerning one of the conferences of the Societa Adriatica di Scienze Naturali of Trieste. The
journalist, quoting a lecture by prof. Giovanni Perhauz in the chemistry room of the Academy of
Commerce on eosin and fluorescein in industry, recalls how the connection between the Danube
and the Aach spring was recently discovered with fluorescein, and that “..a quanto sappiamo si
adoperero pure due o tre anni fa la Fluorescina per constatare se il Timawvo di Duino € lo stesso
Recca di S. Canziano, ma non ne conosciamo il risultato..” [“.. as far as we know I will work even
two or three years ago Fluosceina to see if Duino’s Timavo is the same as Recca of S. Canziano,
but we don’t know the result ... “].

Carlo Hugues (*1849 11934), a distinguished agrarian expert who worked in Istria and Gorizia
from 1882, also dealing with caves and karst hydrology (Tavagnutti, 1999), in one of his books
on the subject (Hugues, 1903) cites a tracer test with fluorescein on the Recca/Timavo occurred
in 1884, which did not go well without specifying other details.

One can only hypothesize that these first tests, if they were actually carried out and not just
simply designed, could perhaps refer to the proposal of the Municipality of Trieste to use the
water from the Bistrizza and Recca springs, with a resolution of the Municipal Council of 22
November 1882. Costantini (1906) mentions this proposal in the volume “Note cronologiche
relative alla questione dei provvedimenti d’acqua per la Citta di Trieste, dal novembre 1882 a
tutto il dicembre 1905” [Chronological notes relating to the question of water provisions for
the City of Trieste, from November 1882 to the whole of December 1905], where we find that
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on June 1885 there was “.. l'offerta da parte dell’ing. Comelli degli studi e rilievi da lui fatti
per procedere al progetto di dettaglio per la conduttura Recca - Bistrizza...” [“...the offer of the
engineer Comelli of his studies and surveys carried out to prepare the detailed project for the
Recca-Bistrizza pipeline...”]. In the text, however, there is no sign to tracer tests. If tracer tests
using fluorescein before 1891 have been performed, without having been successful, perhaps
Federico de Comelli von Stuckenfeld, who was in charge of water research projects in Gorizia,
may have known about it, published a detailed report on the subject that also contains the
summa of knowledge on the underground hydrology of the Karst (Comelli, 1887). But there are
no indications in this text.

THE FAILED EXPERIMENT OF 1891

The tracer test of 1891 was therefore born of a dispute between the Municipality of Trieste
and the Stidbahn- Gesellschaft [ Southern Railways Society] following the concession for the
Recca issued by the Adelsberg Captaincy [ Bezirkshauptmannschaften Adelsberg] of 1886. This
experiment is described in the articles by Friedrich Miiller and the engineer Costantino Doria,
respectively of the Kiistenland Sektion des Deutschen und Oesterreichischen Alpenvereins
of Trieste and of the Societa degli Alpinisti Triestini (which later became the Societa Alpina
delle Giulie) (Miiller, 1891; Doria, 1893). This episode shows the rivalry between the German
and Italian-speaking ethnic groups in the city also in speleology. The Kiistenland Sektion was
founded in Trieste in 1873, but when in 1883 the Societa degli Alpinisti Triestini was founded in
Trieste with an important Comitato Grotte [Caves Committee] the same year the Kiistenland
Sektion established the Grottenforschung Abteilung [ Cave research department] (Guidi, 1995).
The dispute was clear. About 7 kilometers before the Caves of San Canziano, in the area of
Auremio Superiore/Gornje Vreme [Ober-Urem], that is after the river’s Thaweg passed from
marly-arenaceous rocks to limestone rocks, the Recca lost alarge amount of water. Measurements
carried out in 1890, on two different dates, showed, before and after the losses in the Thalweg
respectively from 47,260 to 45,135 m3 in 24 hours (9 October) and from 89,856 to 6,009 m3 in 24
hours (17 October). The losses of the river, especially during droughts, were dramatic due to the
activity of the numerous mills located along the course. Often the river remained dry, so much so
that in 1860 the millers had to plug the fractures. For the history, the peak of this phenomenon of
losses was in the night between 14 and 15 September 1982 when, in the Alveolinid-Nummulitid
limestone (Paleocene pp-Eocene pp), close to the stratigraphic contact with the Flysch (Eocene),
yes he opened a sinkhole that captured the river entirely (Cucchi & Forti, 1982). The Municipality
of Trieste not only intended to build a masonry canal up to San Canziano to avoid such losses
in favor of the milling activity, but also had a water pipeline planned from the Recca to Trieste.
The Siidbahn- Gesellschaft, for its part, affirmed how the water infiltrated in the fractures of the
Auremio Superiore area also contributed to the flow of the Aurisina Springs used by it, so these
projects on the Recca involved a decrease in the flow rate and an economic damage. To solve the
question, the Municipality of Trieste ordered a tracer test with 22 kilograms of fluorescein. The
Government [ Regierung] authorized instead only 10 kilograms.

On 12 June 1891, at 8.30 pm, before the losses to Auremio Superiore, the government commission
in charge [Regierungcommission] poured 10 kg of fluorescein into the Recca with 6 kg of
caustic soda diluted in water with large containers. The water immediately colored light green.
According to the Government technicians’ program, three commissions had to monitor the
waters in three defined strategic points, the river in the Grotta di Trebiciano [or Lindnerhohle
bei Trebich], the Aurisina Springs and the Timavo at San Giovanni di Duino. This is to observe
any greenish coloring. In fact, no uses of analytical equipment or simple comparative optical
examination were envisaged.

Miiller (1891) in his paper immediately disputes the Government’s plan [ Regierung] expressing
the opinion that, even if the quantity of fluorescein had been sufficient, it was unlikely to

151



SOPRA E SOTTO IL CARSO 2025

PROCEEDINGS OF THE ALCADI 2020

Anton Hanke

Friedrich Maller Josel Marinitsch

Fig. 5 — Friedrich Mduller (1842, 11919),
one of the first speleologists of the
KUstenland Sektion des Deutschen und
Oesterreichischen Alpenvereins of Tri-
este, Abtheilung fur Grottenforschung
founded by professor Karl Moser in 1883.
With Anton Hanke and Josef Marinitsch
he formed the so-called triad which
between 1884 and 1891 completed the
nineteenth-century epic of the explora-
tion of the Reka-Hohlen bei St. Kanzian
and the Kac¢na Jama.
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ascertain colorations in the three points by 6.00 pm on
13 June, that is after 22 hours after injection. There was
in fact a distance of about 12.5 km from San Canziano to
the Grotta di Trebiciano, about 15 km from Trebiciano to
the Aurisina Springs, about 8 km from Aurisina to the
Timavo, without counting the distance between Auremio
Superiore and San Canziano that does not it was not even
considered by the Government. Friedrich Miiller (Fig. 5)
of the Alpenverein of Trieste was therefore rather critical
towards the Government’s work, suspecting that due
to the subterranean bends of the river the real distances
were greater than a third or half. For these reasons, in
particular because the Government had not considered the
approximately 7 kilometers between Auremio Superiore
and San Canziano, the Alpenverein of Trieste, which the
year before had reached Marchesetti Hohle and the Todten
See in the Caves of San Canziano, decides on its own
initiative to send one of his observers to the cave.

The observer of the Alpenverein saw the color appear just
at 6.45 am on June 13 at the entrance to the Caves of San
Canziano (after 10 h and 15 min) and a second wave of color
at the Rudolf Dom at 8 pm with an intensity that lasted
6 hours and 30 min. This man, who had watched over
the whole night in the Mahorci¢ Hohle (entrance to the
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Fig.6 — The Grotte di San Canziano/Skocjanske jame in the topographic survey of the Kistenland Sektion des
Deutschen und Oesterreichischen Alpenvereins of Trieste as it appeared in 1891 in section up to the Marchesetti
Hohle and in planimetry with the sketch of the Todten See recently ended exploration. In the caves, called by
the German-speaking speleologists Reka-Hdhlen bei St. Kanzian, is the location of the eighteenth waterfall (at
number 18) between the Alpenvereins Dom and the Grotte Alpeinvereins-Kanal. On June 13, 1891 a man from
the KlUstenland Sektion, whose name is not mentioned, ascertained that the fluorescein was in transit until the
eighteenth waterfall, then exhausted he had to go back.
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Fig.7 — Lithograph executed by Antonio Buttoraz undated, based on topographic surveys and drawings by
the engineer Giuseppe Sforzi, probably used for a conference at the Gabinetto di Minerva in Trieste at the
time of the first studies on the cave in the mid-nineteenth century. The lithograph shows the profile of the
shafts of the Caverna di Trebich, the plan of the cavern where the Timavo flows, the location of the cave and
the section of the ground from the cave to the Gulf of Trieste. (Private collection).

Caves of San Canziano), even reaching the eighteenth waterfall in the Alpenvereins Dom
where he was present when the color wave passed, but because of fatigue he could not continue
further (Fig. 6). However, thanks to his discovery, wired to Trieste, the Government granted the
observation for two more days, on 14 and 15 June, to the Aurisina springs and the Timavo.

In the Grotta di Trebiciano (Fig. 7) the Observation Commission was composed by the inspector
Guttemberg for the Government, Giuseppe Paolina for the Municipality of Trieste, the engineer
Fraisse for the Stidbahn-Gesellschaft, Giuseppe Jancich and Costantino Doria for the Societa
degli Alpinisti Triestini (Doria, 1893) (Fig. 8), which operated in the requested period. After, by
agreement, only the men of the Societa degli Alpinisti Triestini voluntarily operated, with the
valid cooperation of Giuseppe Paolina, with hourly observations, uninterruptedly for a week,
until 18.00 on 21 June. The Societa degli Alpinisti Triestini itself, since it was not foreseen by
the Government, independently performed hourly observations at the other sources in the
Trieste area, in Val Rosandra, the Theresian aqueduct of San Giovanni,
Longera, Roiano and Cedas.

In none of the points did any coloration occur.

Fig. 8 — The engineer Costantino Doria (*1862 Trieste, 11930 Trieste) was an lItalian
irredentist in Trieste and even in Vienna where he was interned during the First
World War. As a technician | designed many civil works and held numerous
positions as a manager, as an administrator he held public offices until he became
vice-mayor of Trieste. He was one of the founders of the Comitato Grotte della
Societa Alpinisti Triestini, participating in the first explorations and topographical
survey of the caves on the Karst. The experimental underground meteorological
station of the Grotta 3875 VG was named after him (Grotta Costantino Doria).
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THENEGATIVEOUTCOME OFTHE EXPERIMENT,BETWEENSCIENTIFIC
AND SOCIAL ASPECTS

Overall, the observations at the Aurisina springs and at the Timavo lasted three days. While
at the Grotta di Trebiciano they lasted for nine days. In existing reports there is no data on the
flow of Timavo and other sites. Over a century of tracer tests on the Classical Karst aquifer, with
tracer injection both in San Canziano and Trebiciano, have given apparent fluorescein transport
velocities dependent on the hydrological conditions and variable, approximately, from about
100 m/hour at 20 m/hour. The first scientific tests with fluorescein in the karst areas of Trieste
began at the beginning of the 20th century by Guido Timeus (Semeraro, 2012) who created
a fluoroscope with 120 cm glass tubes illuminated by electric light (Timeus, 1910, 1928) and
also develop an analytical method. With the difficulty of detecting in the test of 1891 and also
assuming an apparent average velocity of the tracer (between maximum and minimum), limiting
ourselves to the case of Trebiciano alone, it would have been difficult to confirm this experiment.
It seems that the Government had little interest in the tracer test, perhaps because at the time, as
reported by Miiller (1891), it was the opinion that water infiltrating the underground dispersed
or found considerable obstacles (rapids, bends, basins, sumps, sand deposits). This opinion, with
the observation of the coloring of the waters in the Grotte di San Canziano, immediately seemed
to be incorrect. The days officially dedicated to observations at the three points established by
the three commissions were absolutely insufficient. This was also the opinion of the French
speleologist Eduard Alfred Martel who wrote “...Le 12 juin 1891, une expérience a la fluorescéine
avait échoué, la quantité ayant été trop faible ou la durée des observations trop bréve..” (Martel,
1921).

We note, however, that the greatest interest was from the speleology of Trieste, which had been
organized only for a few years (conventionally in 1883, only eight years before) but was already
at the top in Europe, having had great results in exploring caves and present with papers in
magazines in German and Italian of the Austro-Hungarian Empire.

At least 14 between notes and studies produced by the Kiistenland Sektion des Deutschen und
Oesterreichischen Alpenvereins of Trieste and of the Societa degli Alpinisti Triestini until 1891
demonstrate this development (Guidi, 1995). The tracer test, even if negative, was therefore an
important step in the increase of Trieste speleology.

THE SCIENTIFIC CONCEPT OF THE HYDROLOGY OF THE CLASSICAL
KARST AT THE TIME OF THE TRACER TEST

In 1891 the scientific conception on the aquifer of the Classical Karst was just beginning to take
shape.

With the discovery of the subterranean river in the Grotta di Trebiciano in 1841 the first ideas
on the nature of the karst aquifer and the hypogean Timavo were enunciated by Anastasio Calvi
and Giuseppe Sforzi (Galli, 1999).

Summarizing the various documents of the time and subsequent historical studies (Sforzi, 1850;
Medeot L.S, 1973; Faraone, 1994, 1996, etc.) we are already talking about a “..ramificazione
delle acque [ ...] l'una delle quali sarebbe anche quella della caverna [ Trebich]..” [ ... branching
of the waters [...] one of which would be also that of the cave [Trebich] ...”]. Practically, these
early scholars begin to think about an “underground network”. However, at the time this vision
was marred by the erroneous geological conception of the Swiss geologist Adolf von Morlot who
considered the Flysch of Trieste in a stratigraphic position underlying the limestones, that is, of
lower age (Morlot, 1848) (Fig. 9).

The Flysch rocks were indicated by Morlot in German and with the local term “Tassello, Im
Provinzialdialekt auch Masegno oder Crustello”. This was the reason why Sforzi, considering
implicitly not very permeable (or impermeable, is not clear) the “..terreni marnosi [...] le acque

«

sotterranee del Carso devono scorrere nelle insenature di essi terrend...” [“.. rocky marls [...] the
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underground waters of the Karst must flow
into the inlets of these terrains ...”].

This geological conception, at the time of the
failed tracer test of 1891, was now correct.
The geology of the area is defined by the
intense activity of the k. u. k, Geologische
Reichsanstalt of Vienna with the surveys
of Guido Stache (1859, 1889a, 1889b,
1891) (Fig. 10) where, correctly, the Eocene
Flysch corresponds to the closure of the
Paleocene- Eocene carbonate sedimentation.
Furthermore, the quality of Stache’s
geological survey of the Karst stratigraphy
will still be modern today because it is
essentially unchanged. In fact, already a
decade after the discovery of the Trebiciano
Cave and a few years after Morlot’s paper,
the Milano naturalist Emilio Cornalia and
the Trieste chemist Luigi Chiozza (Fig.
11) determined the real position of the
geological horizons in question (Cornalia &
Chiozza, 1852 ), for which in 1959 the Stache
confirmed the correct stratigraphy (Stache,
1859).

Between the discovery of the Grotta di
Trebiciano, which helped to start the studies
on the subterranean Timavo, and the tracer
test of 1891, it is important to restart in 1868
assessments on the possible water supply
points and the respective aqueducts for the
city of Trieste, affected from new droughts.

Gorizia (Italy) sept. 3-4-5, 2021

Fig. 9 — Geological map of Dionys von Morlot from 1848
on which the “Tassello”, corresponding to the Eocene
Flysch, is stratigraphically lower than the Cretaceous
carbonate rocks. On this concept, the same Morlot
and the engineer Giuseppe Sforzi, in the initial studies
on the Trebiciano Cave, were given the idea that the
underground waters of the Karst, and the hypogean
Timavo, had as their basis the impermeable Flysch
outcropping in Trieste and along the coast.

Fig. 10 — Professor Guido Stache (*1833 Namslau, 11921
Vienna) was one of the most eminent geologists of the
Austro-Hungarian Empire and director of k. k. Geologischen
Reichsanstalt of Vienna. In particular he is remembered as the
initiator of studies on the geology of the Gorizia and Trieste
region, where he was the author of the related geological
maps. Stache is also known for its comparative work on the
Paleozoic Alps and the sediments of the Isonzo area.

Fig. 11 — Luigi Chiozza (*1828 Trieste, 11889 Cervignano del
Friuli) was an important chemist from Trieste who trained
scientifically and worked in several European centers and in
particular in the Austro-Hungarian Empire where he started in
Cervignano, in Friuli, a chemical industry following his studies
and discoveries. Chiozza actively collaborated with Ch.-F.
Gerhardt and Louis Pasteus. He had extensive naturalistic
interests, including geology.
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To solve these questions, the Swiss engineer Arnold Biirkli
(Fig. 12) was consulted and, at the end of his assignment,
produced a report where, among other things, he gave a
completely negative opinion on Trebiciano (Biirkli, 1870).
For our purposes, as was already specified by Galli (2000),
this is an important report since Biirkli, in it, summarizes
his thoughts on the deep waters of the Karst.
Summarizing, for Biirkli the calcareous massiscomparable
to a large reservoir divided by major cavities (cavernous)
and minor (fractures), that is a sort of underground
lake, with a large river (as in Trebich) in the direction
between S. Canziano and Timavo, where the principles
of hydraulics exist. Therefore, a preview of the theories
on karst waters that will be published just between the
19th and 20th centuries by the two leaders, with opposing
views, Edouard Alfred
Martel and Alfred Grund (Martel, 1894; Grund, 1903).
Clearly though, if there were not the “anomaly” of the
hypogean course of Timavo, Arnold Biirkli’s vision
Fig. 12 - Engineer Arnold Bukli (*1833 would be almost similar to that of thirty years later
Zurich, 11894 Zurich) studied at the Berlin - thapy Grund with the “Grundwasser”. Biirkli (1870) cites
Academy of Architecture and was an . .
expert on hydraulic issues operating in  precisely “..un grande serbatojo d'acqua formato da una
several European countries. Heworkedon  guantita innumerevole di maggiori e minori fenditure e
water supply projects in Lucerne, Basel, s . . . .
cavernosita poste fra loro in comunicazione [...J] fra cui

Schaffhausen, Glarus, Neuchatel, Geneva, , ] . .
Vienna and Bucharest as well asin Trieste.  lacqua percorre il suo lento cammino, apparendo quasi

Lhe University of Zurich awarded him the  iymopile..” [“.. a large reservoir of water formed by an
octorate h.c. in medicine for merit in . . .
urban regeneration. innumerable quantity of major and minor fissures and
caverns placed between them in communication [...]
in which water flow slowly appearing almost motionless ...”]. Biirkli, considering correctly the
Flysch essential it would have been possible “..rinvenire una sufficiente quantita dacqua al
principio della pietra calcarea appena effettuata la foratura della massa arenaria..”
[“..to obtain a sufficient amount of water at the beginning of the limestone just made the
drilling of the sandstone mass ...”]. The concepts of Biirkli are then lost in the almost total
absence of karstological knowledge of the time because he specifies that in the Karst “..Ja pietra
calcarea non si compone gia di una sola formazione, ma appartiene a due periodi affatto divisi
Jfra loro, vale a dire all’epoca eocenica ed a quella della creta, le quali possono bensi avere delle
cavita senza che queste abbiano necessariamente a trovarsi in reciproca comunicazione...” [“..
the limestone is not already composed of a single formation, but belongs to two periods at all
divided between them, namely to the Eocene and Cretaceous epochs, which may have cavities
without necessarily having to be in mutual communication ...”], that
is, he implies that the cavities would have formed in the two epochs at
the time of the respective diagenesis, which it is obviously inconsistent.
This last conception of the Biirkli was perhaps taken from the ideas of
the geologist Torquato Taramelli (Fig. 13), who at that time was still

Fig. 13 — Torquato Taramelli (*1845 Bergamo, 11922 Pavia) was
a geologist, academic and rector. At first Professor of Natural
History at the Technical Institute of Udine, he became Professor
of Geology at the Universities of Genoa and Pavia. Founder of
the Italian Geological Society, he gave great impetus to the
Geological Map of Italy. He worked on important civil and
agricultural engineering projects. He was one of the geologists
who brought Italian geology to European levels.
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teaching at the Technical Institute of Udine, who considered how the formation of the Karst
caves “..avvenne durante l'ultimo periodo della sua sommersione o durante la sua emersione dal
mare..” [“..occurred during the last period of his submersion or during its emergence from the
sea...”] according to the greater pressure of carbon dioxide dissolved in water (Taramelli, 1871).

At the time of the tracer test the geological vision and the karst phenomenon of the Karst had
not substantially changed from the previous studies concluded in 1878. As already mentioned,
the most advanced concept of groundwater was that of Biirkli (1870), while in geology and the
karst phenomenon in general it was considered that of the geologist Torquato Taramelli who had
worked both on the Karst for the project of water supply from the Recca in same period as the
Biirkli (Fig. 14) and on the Karst of Istria (Taramelli, 1878a, 1878b). It is curious to note how the
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Fig. 14 — Table B of Arnold BUkli's report of 1870. It is the longitudinal profile at the double scale 200
Klafter x 30 Klafter between the Caverna di Trebich and Rojano, along one of the paths chosen to drain
the waters into the tunnel. It can be seen that the geological section, which shows schematically the
formations, is now based on the stratigraphic succession of Guido Stache.

studies of Taramelli, which by now for stratigraphy were based on the Guido Stache surveys,
dwell on two particular aspects, far removed from reality. The first, where on the Terra rossa he
states “..la loro origine endogena come fanghiglie eruttive; e della condizione sottomarina, in
cut queste si espansero...” [ “..their endogenous origin as eruptive muds [ ...] and the submarine
condition in which they expanded...”]. The second, which supported the correspondence
between important karst depressions, dead valleys and large caves with the subterranean path
of the karst rivers including the Timavo: an idea that lasted for over seventy years in Trieste karst
(Semeraro, 2011). If, at the time, the caves were very little known, the sinkholes were instead
evident. Taramelli calls the dolines “foibe” and of them says, spacing with fantasy, the dilemma
between two hypotheses, whether to consider these foibe as “..centri di erusione del terreno
siderolitico [ Terre rosse]...” [ “... centers of eruption of the siderolithic soil [ Terra rossa] ...”] or as
“..vaste corrosioni esercitate da masse d acqua animate da moto vorticoso..” [ .. vast corrosions
exercised by water masses animated by whirling motion ...”], posing also the problem “..non e
a dire pero che tutte queste foibe debbano corrispondere ad altrettante grotte...” [“.. it is not said
that all these dolines must correspond to as many caves ...”].

While for the caves, precisely because of the very little knowledge, Taramelli thinks that, as
for the dolines as well, they should enter fracture networks. Taramelli (1878a) identifies two
sections, one from Recca to Monte Spaccato and the second from Recca to Longera Valley. Both,
towards Trieste, would pass along the contact between the “Calcare ad Alveolina” [ Alveolinid-
Nummulitid limestone] with the “Marne giallastre e azzurrognole, spesso scagliose, alternate
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con banchi di Conglomerati nummulitici a Prenaster alpinno Des.” [“Yellowish and bluish
often slaty marls alternated with banks of nummulitic conglomerates with Prenaster alpino
Des.”] and the “Formaszione arenaceo-marnosa con prevalenza di marna alla base (Flijoch
alpino Tongriano infer.)” [ “marly-arenaceous formation with a prevalence of marl at the bottom
(Alpine flysch, Tongrian inferior)”] (Fig. 15). Taramelli suggests excavating the pipeline along
the “Recca-Longera” section which “..avrebbe abbreviato la profondita dei pozzi e mantenuta su
rocce piu uniformi e uniformemente disposte...” [ “...would have shortened the depth of the wells
and would have crossed better and more evenly arranged rocks...”].

The concepts of Biirkli and Taramelli, however elementary and in some cases abstruse, were
however comparable to those that circulated in Europe at the time. Theories on the volcanic
origin of the caves had arisen between the mid- eighteenth century and the first half of the
nineteenth century. At the same time, as soon as Desnoyers (184:5) considered a homogeneous
theory that included dislocation of the rocks, underground circulation of the water collected on
the surface, mechanical erosion, deep transport of soils, even if total ignorance of dissolution
persisted. Just in 1887 Auguste Daubrée, still in France, elaborated the theory of the dissolution
of limestone, which was then almost unanimously accepted (Daubrée, 1887) and was applied
shortly afterwards by Edouard Alfred Martel for the interpretation of the caves. Speleology was
in its infancy, around 1890 the scholar of prehistory Emile Riviére proposed the name Spéléologie
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Fig.15-The geological map with annexed sections of Torquato Taramelli produced in 1877 on the occasion
of the study “Descrizione geologica del bacino idrografico del fiume Recca e del tratto dell'altipiano
del Carso da traforarsi per la condotta di esso fiume da S. Canziano alla valle di Longera presso Trieste”
[“Geological description of the river basin of the Recca river and of the stretch of the Carso plateau to be
excavated underground for the pipe line between the river in S. Canziano and the valley of Longera near
Trieste"]. The paper of Taramelli, real connoisseur of the Karst area, was based on the stratigraphy of the
geologist Guido Stache. As you can see, at the time the great dinaric faults that crossed the plateau had
not been discovered or intuited. The carbonate succession, to the west, along the edge of the plateau was
always conceived in stratigraphic contact with the Flysch. This structure was reiterated until the middle of
the 20th century by Carlo D’Ambrosi who interpreted the collapse due to gravity of the marly-arenaceous
Flysch over the limestone. The geological structure was reinterpreted in 1981 by the Slovenian geologist
Ladislav Placer who discovered instead the Karst Thrust determined the translation of the carbonate
platform on the Flysch. (Map reproduced by permission of the Municipality of Trieste, Department of
Education, Tourism Promotion, Culture and Sport, courtesy of Dr. Colecchia).
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to designate the study of caves, but it was Martel who introduced it into the scientific language
(Martel, 1894.).

However, if the knowledge of the Classical Karst stratigraphy had improved thanks to the
geological surveys of Guido Stache and Torquato Taramelli, much less known were those on
tectonics. The geological cartography, at the time, always shows folds styles while faults are
never reported. It was a conception not very different from that still dating back to Dionys von
Stur of some decades before, studying the vast region between the Isonzo and Carniola (Krain),
I first hypothesize, only, of the orographic lines (prelude of tectonic concepts) arranged SE-
NW. One of these, according to Stur (1856), would have conditioned the underground course
of the Recca, from San Canziano to the Timavo, as already suspected by Morlot (1848). This
hypothesis is taken up again by Comelli (1887) when the first fluorescein tracer test had not yet
been attempted.

SHORT CONSIDERATIONS

With the exception of the news reported by Hugues (1903) regarding possible tracer tests with
fluorescein in the years 1882-1884, all the reports and studies of the time do not contain any of
this. This not only for writings that are contemporary or very close to possible events (Grablovitz,
1885a, 1885b; Comelli, 1887; Morpurgo, 1887; Miiller, 1891; Doria, 1893). There is no evidence
even in later writings, twenty years later, by authors who listed the research carried out on the
hydrology of the Karst (Boegan, 1905-06, 1909-10; Costantini, 1906; Timeus, 1910.1911). It
therefore seems very probable that the news reported by Carlo Hugues was, without verification,
taken from the short article by the journalist Sentius (1888), who perhaps misunderstood,
superficially and not being an expert on this subject, would have divulged non-existent facts.
The tracer test of 1891 was one of the innumerable stages that, very slowly, led to a truly modern
vision of the karst phenomena and the hydrology of the Karst. This tracer test must be remembered
because, after the ideas on the karst hydrology of Biirkli (1870) dating back twenty years, for
the first time a set of projects and studies were carried out transversally executed by engineers,
municipal and government technicians, and finally also from speleologists, who started a series
of practical, scientific and amateur interests, producing research and papers concerning the
study of the karst phenomenon in the area of Trieste. The increase in scientific knowledge on
the karst phenomenon and the hydrogeology of the Karst area occurred independently of the
failure of the tracer test.
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