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Abstract

The purpose of this research is preliminary studies and speculation on a shipwrecked ship
off the coast of Talesh city in Gilan province related to the Qajar period. In this regard,
field studies and sampling of various parts of the hull (wood, metals, water and soil inside
and outside the hull) as well as microorganisms such as fungi and moss on the hull have
been done. It is noteworthy that the samples were taken from both the open parts and the
buried parts of the hull and the surrounding area. After that, the necessary analyzes were
performed. The purpose of collecting and interpreting the data resulting from the analysis
in this study is to provide a suitable solution for the protection, restoration and maintenance
of this valuable historical monument to be considered at the national level and its location
as a special tourist museum site. A region should be given priority and the heritage and
cultural value of this work should be heard by foreign and domestic tourists. Therefore,
the first step of this research has been field studies, speculations and necessary analyzes
in the field of protection and restoration, which in the next stages should be considered by
considering the appropriate conditions of maintenance and application of reconstruction
processes with special protection instructions. And restoration, this ship should be formed
in its original form and the lost parts should be restored. In this study, water samples inside
and outside the ship were measured with a pH meter. After performing relevant analyzes,
including spectroscopy of samples of wood textures of the hull, the presence of hydrocarbon
compounds and petroleum derivatives (bitumen) has been determined from FTIR analysis.
Other essential analyzes in this study are microbial tests taken from samples. Analyzing the
results obtained from the cross section of the samples, this ship was Russian, which was used
to transport petroleum products with a wooden structure made of Russian pine (coniferous
leaf). In terms of antiquity and time, during the Qajar period and before that, for unknown
reasons, it has blossomed on the shore of Ghorogh in the Talesh section of Gilan province.
Keywords: Russian Shipwreck, Qoroq Coastal, Talesh Region of Guilan Provence, Oil
Derivatives, Russian Pine, FT-IR Analysis.
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Introduction

The pinnacle of underwater archaeological advances is more related to the time when
the Scuba: self-contained underwater breathing apparatus was invented. Figure 1 This
discipline has revolutionized underwater, seas, and oceans and has yielded valuable
achievements and discoveries (Dekker, David, 1889; Davis, 1955; Quick, 1970).
Underwater archeology, especially the study of sunken and wrecked ships, is a field
of archeology that has the most expertise in the study and exploration of sunken ships.
Its techniques are a combination of archeological and diving techniques to become
underwater archeology. Therefore, shipwrecks have sunk on some shores and can be
discovered and studied as a valuable historical document (Mireskandari, 1379). Study
and research with acquired information from historical shipwrecks with objects sunk
on the shores or sunk in the seas and oceans themselves is the expressive language and
image of the valuable history and civilizations of many centuries and in the processes
and patterns of ancient trade, Transportation and migration bring rich information and
also transfer culture, knowledge and civilization to future generations. In the past,
human beings have been able to conquer the sea and oceans with the least facilities,
and this has been a sign of the genius and continuous efforts of people in ancient times
and times (Glisan, 1366; Mireskandari, 1379). Therefore, the study of the history of
maritime trade and the structure of the historic ships of the Caspian Sea is a necessity
that has not been seriously considered by researchers. In this study, the wood structure
as well as the necessary analyzes for wood science and extraction materials as well as
microbial tests and environmental factors on this ship were studied and with different
technologies such as FT-IR and also with extraction processes with solvents. Organic
on the internal samples of this shipwreck, useful results have been obtained, including
the presence of petroleum derivatives in the internal parts of the hull. The processes
of this research are used as basic studies in order to use the best scientific methods
and principles in the next stages for its protection, restoration and implementation of

technical maintenance operations.

Material and Method

For initial investigations, ambient humidity and ambient temperature were measured at
several points with a data logger to analyze the effect of ambient humidity on damage to
the ship’s structure and hull for additional studies. At first, with the necessary inspection
and visit to the site, the damages that were visible in the structure and appearance of
the work were identified, which include the following: 1- Change in the appearance and
texture of the wood used; 2- Corrosion of the surface of the metal (mainly nails) iron
ones) used for connections and fastenings; 3- Change in color, shape and texture of the
covering and strengthening material of the used wood; 4- Burning of wooden surfaces
on the southwest side due to lighting a fire on the side of the ship; 5- Fracture and the
lack of parts of the ship’s skeleton in some parts of it; 6- Growth of microorganisms and
moss cover on a part of the wooden surfaces that were exposed to stagnant moisture; 7-
Accumulation of cement tissue around metal joints and fasteners and its homogenization
with joints; 8- The inadequacy of the environmental conditions of the ship’s structure,
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including humidity and temperature in the parts buried in the sand and the outer parts
of the ship; 9- The wear of the wooden surfaces of the outer body of the ship due to
the movement of sand particles through the wind can be mentioned. For preliminary
investigations, ambient humidity and ambient temperature were measured at several
points with a data logger device in order to analyze the impact of ambient humidity on
the damage caused to the structure and hull of the ship for further studies. By drying
the wood specimen of the ship’s hull to prepare the microtome, the work steps were
performed according to the working method and cross sections were prepared from the
samples. Russia. Also, Microbial tests with moss and mold on wood and microorganisms
have been performed in the microbial environment. The results obtained from the
microbial tests of the Bio-microbiology Laboratory are as follows. Necessary analyzes
have been performed on wooden samples of ship hull with FTIR to check the structure
of wooden structures and effective materials.

Results and Discussion

The identified fungi are Aspergillus niger (Aspergillus niger), Aspergillus flavus and
Aspergillus fumigatus (Aspergillus fumigatus) that is worth mentioning that due to the
coverage of the entire surface of the plate by Aspergillus fungus, it is possible that
some fungi in the environment that have a lower growth rate were not grown and
isolated on the subrodextrose agar culture medium. The results of the identification of
bacteria grown on nutrient agar medium are Bacillus, Pseudomonas, Flavobacterium,
Staphylococcus and Arthrobacter.

Bacteria and fungi lead to the deterioration of wooden works through the production
of cellulose and lignin decomposing enzymes in the structure of wood. In this study,
all the fungal species identified belonged to the genus Aspergillus. This genus of fungi,
which includes more than 300 different species, can be found on a large scale all over
the world in different environments, including soil, and they multiply quickly in the
right conditions, including access to humidity and the right temperature. The production
of different enzymes, including cellulase, by different types of Aspergillus species has
been proven, hence the isolation of this group of fungi on wooden works indicates their
high potential in destroying organic compounds in wood. On the other hand, it should
be noted that due to the high growth power of Aspergillus fungus that quickly covers
the entire surface of the culture medium, it was not possible to identify and isolate other
possible fungi in the environment.

All the bacterial genera isolated in this study are among the bacteria that are
abundantly found in various surveys of environmental samples, including soil, therefore,
the isolation of these bacterial genera in this study is not far from the mind. The
production of extracellular cellulase enzyme has been proven by some of this group of
bacteria, including Bacillus, Pseudomonas, and Flavobacterium. It is worth mentioning
that the isolation of the relevant bacteria from wood is the reason for the production of
100% cellulose or lignin decomposing enzymes by them, but in an environment with
a high microbial population, microbes can use the organic substances released in the
environment by the enzymes extracellular produced by other microorganisms to use for
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growth and reproduction. In total, the culture results of the relevant samples indicate
high bacterial and fungal contamination, which often have a high potential to produce
enzymes and substances that damage the structure of wood.

Conclusion

According to the results obtained from various analyzes, including FT-IR results from
samples extracted from the hull of a historic ship in the Ghoroq area of Talesh city in
Guilan province, due to its high antiquity and its historical and cultural value in the
region in different dimensions Including tourism can be very important, so scientific
studies for its protection and reconstruction are among the topics that are currently left
on the beach without any protection operations and have been exposed to a variety of
natural and unnatural damage. These studies are the source of a suitable solution for
following the necessary protection and repair instructions. Therefore, in the beginning
of these activities, recognizing the injuries and providing a solution is essential. Through
field research and analysis of samples, the wooden structure of the hull was made of
coniferous wood from Russia and its use has been active in the transportation of goods,
including petroleum derivatives. With the analyzed samples of the in-ship jute texture
in FT-IR spectroscopy, most of the parts show the wood texture, but some samples
show the presence of hydrocarbon compounds that mainly constitute the structure of
kerosene. Therefore, considering that the structure of the main timber of the ship’s hull,
in addition to being saturated with water, is full of oil compounds, so it needs special
protection and restoration operations to perform the best reconstruction and restoration
on these valuable historical monuments. The commercial, economic and cultural history
will chart a new path for future economic activities and also serve as a professional
tourism center for domestic visitors and foreign tourists.
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city, Gilan province (right); b) Aerial image of the ship’s location on the Qoruq coast (left)
in the West of Mazandaran sea (Nadri & Tofighian, 2019).
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Fig. 3. Sampling steps, determining the sampling locations in the ship’s hull, along with the
necessary equipment during Doing the work (Authors, 2018).

COPAA Glins) (B 5) (55a5Le8 (4loj 30 (grund Cogby cpmand ¥ yugual
Fig. 4. Determining relative humidity at the time of Hazani speculation (Authors, 2018).
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Tab. 1. The location of the ship under study and weather conditions information (Authors,
2018).
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Fig. 5. A part of the ship’s structure that is facing the sea (Authors, 2018).
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Tab. 2. Sampling in different parts of the studied ship (Authors, 2018).
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Tab. 3. Code of microbial samples removed from the hull of the ship (Authors, 2018).

)3y iges Joro Lged &S 3,
et osis o — a5l SOAI,NAI -\
s do—awn B NA2,SO2 Al
sECEe do— Sn gy NA3, 803 =¥

AT B 85) (288 Doy 31 29)50 9 (238 Jolge gyl diged byd 5l (led F g
Fig. 6. A view of the sampling method of fungal and microbial agents from the hull of the
ship (Authors, 2018).



|| YAD ||4..,»¢L)>J>L~)>y\,::'v!bp@sduaa:oblswsuw)H

of (Wl 2192 9 g S Sl 5 Wil lwlidh g alaiio A
plzshy 8 gy b gollae )18 S e a5 Siae dugs slhr (088 005 g Aigas S Sts by
sl Sl sloaiges wosl i (Stpwgy Jdoas Laaises sl oabians oope pblio g ous
il ©liles 33 outimiin oledol 4 a2 55 b el codgss sraleadiye iz psisSee ile]
o2 £ S 2l 005 o 4y e slaols bl ()i Lo calets wlanlie 5 pgsg S

sl Joimo (Pine) bl 18 ¢ 55 31 5 dauwgy (pmmms Sy g Lo 5|

29,540 (o]
235500 e )3 unsBileSin 5 Cyn go) LSS g 055 L (29See slaiole]
— ) (S ganyd o&&gbﬂ JPRTI L;L&:ui:gtoﬂ)" odelCwdd =t 48 ol ouis plol
el J2d z b Sedsmg)See

cq2) BT cppip canS Glabasme gy cotS L3l car Ladiges 1S (g, -
259 00l S (2B Copme (wyr <) BT j5pSsple 5 (558 Coma iy
5S5l Lag B 5 Lo (g pSh cuypy cp cadyidy din Vg ) iods 81,5 il dzyd YA gL
5 4585 )8 oy Oyge (sl Jasil ciS clalayme (550 00 S5 (sla IS s
Cish Sy 0ad il alls sla Sl b S plonl (glu alls i sl oy e
ordign slaiolosl SaSL (Bergey) (S Joalhsiws 3oy 55 (652001505 51 g BT
lib o) wluly (gilwpalls 5l gug sab gilulax clag B .aub)S )8 oLl )5
IR 2Ll 90 (695 @eSwg)Se SeS L (yld Lo cwliisesy = ssboen s e
ol 039 o3 Gyguods 9y (cmyp oyl 3l ool caws s ol u\.uﬁﬁ

e st lg £l B L BT 55035yl ctS baye oy sl pebans S
PSRN o.b.wy

il ) 250 & oad plulis slag

(Aspergillus niger) y>.5 oyl -

(Aspergillus flavus) e pglsfyumsl -¥

(Aspergillus fumigatus) _wg38eogh ol -V

OS] el o] 515 B ey e JS 010 oy 4 4255 ol S35
e (95 )1 Sl wy cep a8 las )3 39290 Loy (B 45 )3 352
Al ot (il 5 ity )BT 55,0809k cosS

955w iwlojl 0 inlosl 3She) S 59Dyl S bagse 43 00,50y (2588 sla S5l .Y pgual
.(Q.o).n 9 cblas BMQ};
Fig. 7. Fungal clones grown in Sabrodextrose Agar culture medium (Microbial Testing

Laboratory Center).
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Fig. 8. Bacterial colonies grown in Nutrient Agar culture medium (Microbial Testing

Laboratory Center Conservation and Restoration Research Institute).
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Tab. 4. Code of ship hull samples examined in FTIR spectroscopy (Authors, 2018).
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Fig. 9. FT-IR spectrum of a longitudinal wooden sample from the outer part of the ship

(the hull part of the ship), (analysis center FT-IR Research Institute of Conservation and

Restoration).
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Fig. 10. FT-IR spectrum of a longitudinal wooden sample from the inside of the ship (FT-IR

analysis center of the research institute Protection and restoration).
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Fig. 11. FT-IR spectrum of a longitudinal wooden sample from the inner part of the ship
which was extracted with diethyl ether solvent (FT-IR Analysis Center of Conservation and

Restoration Research Institute).
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Fig. 12. FT-IR spectrum of longitudinal timber sample from inside the ship extracted
with acetone solvent (FT-IR Analysis Center of Conservation and Restoration Research
Institute).
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