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Expedition Bjurälven would like to express sincere gratitude to the main sponsors in 2016, 

Ursuk and xDeep. Efficiency of our equipment is something we rely on. Using drysuits 

provided by Ursuk and sidemount harnesses provided by xDeep, we were able to reach longer 

into the limestone rock of the Bjurälven valley than we could ever imagine. Several other 

companies helped us achieve our goals safely in 2016: Oceanic Tech, Dykmagasinet in 

Karlstad, Klättermusen, Scubamafia and Suunto. Their products and support made the 

Expedition safer and helped us achieve our goals. Esri Sverige, Reel Diving, Tesla, Leica 

Geosystems, Suntec, Äventyrsgruvan, Divetech as well as the Swedish National Land Survey 

are also acknowledged for their support of the expedition. The local authorities and population 

were backing us up 100% as usual, making the expedition possible. We would like to thank the 

population of Stora Blåsjön and authorities in Jämtland County, restaurant Fjällripan, Ica Stora 

Blåsjön and Gäddede as well as Mikkes Skoteruthyrning. 

 

 
Figure 1 Last preparations prior to a dive in the Dolinsjö cave 



Compiled by Dmitri Gorski 
 
Bo Lenander, a member of the current expedition crew, discovered the entrance to the Dolinsjö 

cave in 1979. The first winter expedition to Bjurälven valley was launched in 2007, following 

a number of unsuccessful attempts to dive in the Dolinsjö cave. Previous attempts were 

unsuccessful mainly due to very strong current that rips through the cave system summertime, 

measuring up to 20 knots. In wintertime, the water is much calmer and hardly any current can 

be detected. Another factor in favor of conducting the expeditions wintertime is easier logistics. 

All the equipment can be transported to the cave entrance using snowmobiles, minimizing the 

risk of damaging the fragile vegetation in the national park where the cave is located. In 2008, 

divers of the second Expedition Bjurälven could enter the cave and map some 50 meters of the 

passages beyond the entrance. Thanks to excellent cooperation with the authorities and 

continuing support of the local population, diving and exploration in Bjurälven continues every 

year. Nine years since the first expedition, the official mapped length of the cave system is 2135 

meters. Dolinsjö cave is Sweden`s longest water-filled cave and among the 120 longest 

underwater caves in the world. 

 

Members list 2016 
Pirre Sandberg Dmitri Gorski Andreas Johansson Stina Gabrielsson 

Kristian Lyberg Petter Johansson Oscar Svensson Janne Suhanen 

Micke Tilja Bo Lenander Robert Staven Antti Apunen 

Mats Fröjdenlund David Thor Sami Paakkarinen Leif Sigvardsson 

Johan Utas Marcin Wojturski Øyvind Hegle  

Stefan Barth Amanda Lindberg Ane Mengshoel  

    

 
Figure 2 Expedition Bjurälven 2016 exploration team (Leif Sigvardsson is not in the photo) 

  



Goals and summary 
The overall goals of Expedition Bjurälven are: 

 

1. Explore, map and document caves in the Bjurälven valley 

2. Promote the caves in the area and the local community of Stora Blåsjön 

3. Contribute to scientific research through cooperation with universities 

The expedition was a big success also in 2016. Dreams of extending the explored and 
mapped part of the Dolinsjö cave to two kilometres remained just dreams for a long time. 
After Expedition Bjurälven 2016, the official length of the cave is 2135 meters. The cave 
has started to advance on the list of Sweden`s longest caves (water-filled and dry) and is 
currently number six. The cave system grew not only in length, but also in width and 
complexity. New tunnels of significant length were found as close as 50 meters from the 
cave entrance. Longest exploration dives to the end of the line took 6-7 hours to complete 
and fifth sump of the cave was discovered and explored. 21 cave researchers participated 
in the expedition in 2016. This includes 5 new members (1 from Sweden, 2 from Finland 
and 2 from Norway). For the first time, the expedition had its own medical doctor. 
 
An extensive re-mapping of large parts of the cave was carried out in 2016. During the 
past nine years, a lot of inconsistent and incomplete mapping data has been accumulated 
by the expedition, and a clean-up was necessary in order to present an accurate map of 
the cave. Re-mapping was accomplished using digital compasses under water (built into 
Suunto diving computers) and DistoX in the dry passages. In addition, all the mapping 
data was corrected by using fix points in the cave located from the surface using 
radiolocation and advanced satellite positioning. 
 
The weather was a concern during the 2016 Expedition. Due to various reasons, the 
expedition had to be carried out unusually late this year and the low amount of snow 
posed a problem to snowmobile transports. All the challenges were solved, but an earlier 
expedition will be planned for the next year in order to secure more stable snow 
conditions. 
 
Substantial amount of high-quality photo and video material was collected this year. A 
short movie about the 2016-expedition will be produced from this material . 

Exploration and mapping 
A record-high number of dives (131) were performed during the expedition in 2016, see 
Figure 3. This can be explained both by the high number of divers exploring the cave, but 
also by the increased efficiency of the expedition. Total dive time increased as well, and 
divers spent 244 hours in the cave (including the dry sections between the sumps) during 
the expedition week, see Figure 4. Average dive time increased somewhat, see Figure 5. 
 
 



 
Figure 3 Dive statistics for Expedition Bjurälven 

 

 
Figure 4 Total dive time during the expedition 
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Figure 5 Average dive time per dive 

The goal of introducing the five new expedition members to diving in Bjurälven was also 
met; all five conducted dives in the cave, some as far as to the end of the line. 
 
When the expedition was over in 2015, a tunnel with significant flow was discovered 
upstream in sump 3. The tunnel was on the side of a massive rock collapse and one of the 
goals for 2016 was to attempt passing it. Another goal was to explore the new leads in 
sump 2 where a side-tunnel was found to lead to a T, see Figure 6. In general, we lacked 
good understanding of the flow situation in the cave since we could see downstream flow 
in sump 3 and upstream flow in sump 2, which did not make sense when looking at the 
map. A hypothesis was that there was a side tunnel of significant size where water from 
sump 3 was flowing towards (and past) the entrance of the cave. 
 
The understanding of the flow situation improved significantly when a re-mapping and 
correction of the map was performed, see Figure 7. On the corrected map, sump 3 turned 
out to be connected to sump 2 through a very tight passage, almost no-mount. An attempt 
to negotiate it was undertaken in 2015, but had to be aborted due to the risk of collapse 
and increasing flow (since the passage was blocked by the diver). From the corrected map, 
it can be clearly seen that there is a possible connection between the sumps. On the 
surface, this point is located in one of the sinkholes, see Figure 8. This correlates well with 
the rock collapse underneath. A new attempt to negotiate the passage between sumps 2 
and 3 might be undertaken in 2017 if it is deemed safe enough. 
 
The cave was also extended further upstream in sump 4. Instead of negotiating the tight 
passage with the flow, a way around it through the dry part of the rock collapse above was 
located. Fourth dry chamber and sump 5 were discovered beyond the collapse, and some 
80 meters of sump 5 were explored and mapped. The collapse area itself is unstable and 
an attempt to negotiate the water filled passage between sumps 4 and 5 might be 
undertaken later. The end of sump 5 is underneath the blind valley, not far from Svenonius 
cave. 
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Figure 6 Map of the Dolinsjö cave by the end of the exploration in 2015 (compiled by David Thor) 

 

 
Figure 7 Map of the Dolinsjö cave by the end of the exploration in 2016 (compiled by David Thor) 

 

 
Figure 8 Map of the cave and surface map of the Bjurälven valley (compiled by David Thor) 

  



Documentation and media 
A number of high-quality images were taken in the cave this year. The images will be used 
in our PR-work as well as by our sponsors. Considerable focus was also on recording high-
quality video material, which will be used in production of a short film about the 
expedition. Material may be used for the longer movie, which will be produced later (year 
is not yet decided). 
 

 
Figure 9 A diver in sump 3 of the Dolinsjö cave (photo Sami Paakkarinen) 

Radiolocation 
By Bo Lenander 
 
2ÁÄÉÏÌÏÃÁÔÉÏÎ ÁÎÄ ÄÅÐÔÈ ÍÅÁÓÕÒÅÍÅÎÔ ÏÆ ÆÉØ ÐÏÉÎÔÓ ÉÎ ÔÈÅ ÃÁÖÅ ×ÁÓ ÄÏÎÅ ÏÎ ÔÈÅ ÓÕÒÆÁÃÅ 
×ÉÔÈ ÔÈÅ ÁÉÄ ÏÆ ÅÌÅÃÔÒÏÍÁÇÎÅÔÉÃ ÔÒÁÎÓÍÉÔÔÅÒ ɉ-Ȥρφ0 ÁÎÄ -ρφ-+Ɋ ÁÎÄ ÄÉÒÅÃÔÉÏÎ ÆÉÎÄÉÎÇ 
ÒÅÃÅÉÖÅÒ -Ȥρφ2 ɉÁÔ σς Ë(ÚɊȢ $ÉÖÅÒÓ ÃÁÒÒÉÅÄ ÔÒÁÎÓÍÉÔÔÅÒÓ ÔÏ ÆÉØ ÐÏÉÎÔÓ ÉÎ ÔÈÅ ÃÁÖÅȟ ÁÎÄ ÔÈÅ 
ÐÏÓÉÔÉÏÎ ÏÆ ÔÈÅ ÆÉØ ÐÏÉÎÔÓ ÒÅÌÁÔÉÖÅ ÔÏ ÔÈÅ ÓÕÒÆÁÃÅ ×ÁÓ ÄÅÔÅÒÍÉÎÅÄ ÕÓÉÎÇ ÔÈÅ ÒÅÃÅÉÖÅÒȢ 4×Ï 
ËÉÎÄÓ ÏÆ ÔÒÁÎÓÍÉÔÔÅÒÓ ×ÅÒÅ ÕÓÅÄȢ -ÁÒËÅÒ -Ȥρφ-+ ÉÓ ÓÍÁÌÌÅÒ ÉÎ ÓÉÚÅ ÁÎÄ ÍÏÒÅ ÓÉÍÐÌÙ 
ÃÏÎÓÔÒÕÃÔÅÄȢ )Ô ÔÒÁÎÓÍÉÔÓ Á ÓÉÇÎÁÌ ÔÏ ÔÈÅ ÓÕÒÆÁÃÅ ÃÏÎÔÉÎÕÏÕÓÌÙ ÁÎÄ ÉÓ ÕÓÅÄ ÔÏ ÆÏÌÌÏ× ÄÉÖÅÒÓ 
ÆÒÏÍ ÔÈÅ ÓÕÒÆÁÃÅȢ 0ÉÎÇÅÒ -Ȥρφ0 ÉÓ ÅÑÕÉÐÐÅÄ ×ÉÔÈ ÓÅÔÔÉÎÇÓȟ ÁÌÌÏ×ÉÎÇ ÄÉÖÅÒÓ ÔÏ ÃÈÏÏÓÅ ×ÈÉÃÈ 
ÐÒÅȤÓÅÔ ÍÅÓÓÁÇÅȾÓÉÇÎÁÌ ÔÏ ÔÒÁÎÓÍÉÔȢ !ÄÄÉÔÉÏÎÁÌ ÆÕÎÃÔÉÏÎÁÌÉÔÙ ÉÓ ÁÄÄÅÄ ÔÈÒÏÕÇÈ ÅÎÁÂÌÉÎÇ 
ÓÉÍÐÌÅ Ô×ÏȤ×ÁÙ ÃÏÍÍÕÎÉÃÁÔÉÏÎȟ ×ÈÅÒÅ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÒÅÌÁÙ Á ȰÆÉØ ÐÏÉÎÔ ÌÏÃÁÔÅÄȱ ÆÒÏÍ ÔÈÅ 
ÓÕÒÆÁÃÅ ÄÏ×Î ÔÏ ÔÈÅ ÐÉÎÇÅÒȢ 4ÈÉÓ ÉÓ ÁÃÈÉÅÖÅÄ ÂÙ ÔÕÒÎÉÎÇ ÏÎ ÁÎ ÁÒÒÁÙ ÏÆ ÌÉÇÈÔȤÅÍÉÔÔÉÎÇ ÄÉÏÄÅÓ  
ÍÏÕÎÔÅÄ ÏÎ ÔÈÅ ÐÉÎÇÅÒ ÂÙ Á ÓÉÇÎÁÌ ÆÒÏÍ ÔÈÅ ÓÕÒÆÁÃÅȢ 4ÈÅ -Ȥρφ0 0ÉÎÇÅÒ ÉÓ ÕÓÅÄ ÔÏ ÁÃÃÕÒÁÔÅÌÙ 
ÄÅÔÅÒÍÉÎÅ ÐÏÓÉÔÉÏÎ ÏÆ ÆÉØ ÐÏÉÎÔÓ ÉÎ ÔÈÅ ÃÁÖÅ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÔÈÅ ÓÕÒÆÁÃÅ ɉÉÎÃÌÕÄÉÎÇ ÔÈÅÉÒ ÄÅÐÔÈ 
ÆÒÏÍ ÔÈÅ ÓÕÒÆÁÃÅɊȢ 
 
3ÐÅÅÃÈ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ÆÉÒÓÔ ÄÒÙ ÐÁÓÓÁÇÅ ÁÎÄ ÔÈÅ ÂÁÓÅ ÃÁÍÐ ×ÁÓ ÁÔÔÅÍÐÔÅÄ 
ÕÓÉÎÇ (ÅÙÐÈÏÎÅ ɉψχ Ë(ÚɊȢ 3ÉÍÐÌÅ -ÏÒÓÅ ÃÏÄÅ ÍÅÓÓÁÇÅÓ ×ÅÒÅ ÓÅÎÔ ÆÒÏÍ ÃÁÖÅ ÔÏ ÓÕÒÆÁÃÅ 
ÁÎÄ ÖÉÃÅ ÖÅÒÓÁ ÕÓÉÎÇ ÔÈÅ ÒÁÄÉÏÌÏÃÁÔÉÏÎ ÄÅÖÉÃÅÓ ɉσς Ë(ÚɊȢ ,ÉÓÔ ÏÆ ÅÑÕÉÐÍÅÎÔȟ ÕÓÅÄ ÆÏÒ 
ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÁÎÄ ÒÁÄÉÏ ÌÏÃÁÔÉÏÎȟ ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ 4ÁÂÌÅ ρȢ -Ȥρφ2ȟ -Ȥρφ0 ÁÎÄ -Ȥρφ-+ 
×ÅÒÅ ÄÅÖÅÌÏÐÅÄ ÁÎÄ ÂÕÉÌÔ ÂÙ "Ï ,ÅÎÁÎÄÅÒ ɉ3-υ#*7ɊȢ (ÅÙÐÈÏÎÅ ×ÁÓ ÄÅÖÅÌÏÐÅÄ ÂÙ *ÏÈÎ 
(ÅÙ ɉ'σ4$:Ɋ ÁÎÄ ÔÈÅ Ô×Ï (ÅÙÐÈÏÎÅÓ ×Å ÂÏÒÒÏ×ÅÄ ÆÒÏÍ .'& ɉ.ÏÒÓË 'ÒÏÔÔÅÆÏÒÂÕÎÄɊ ×ÅÒÅ 
ÂÕÉÌÔ ÂÙ (ÁÎÓȤzÉÖÉÎÄ !ÁÒÓÔÁÄȢ 
 



 
Figure 10 Direction finding receiver M-16R (A) and electromagnetic transmitters M16MK 
(B) and M-16P (C), illustration by Per Lenander 

 
 

 
Figure 11 Radio location on the surface by Bo Lenander (photo Janne Suhonen) 

 
 



Table 1 Equipment, used for communication and radio location 

%ÑÕÉÐÍÅÎÔ !ÎÔÅÎÎÁ 3ÉÚÅ ɉÍÍɊ 7ÅÉÇÈÔ ɉËÇɊ 
$& ÒÅÃÅÉÖÅÒ -Ȥρφ2 &ÅÒÒÉÔ $Ѐρσ ÍÍȟ 

,Ѐτππ ÍÍ 
τπτØρχυØσς πȢωψ 

0ÉÎÇÅÒ -Ȥρφ0 &ÅÒÒÉÔ $Ѐρσ ÍÍȟ 
,Ѐτππ ÍÍ 

$Ѐχχȟ ,Ѐυςπ  ρȢφ 

-ÁÒËÅÒ -Ȥρφ-+ &ÅÒÒÉÔ $Ѐρτ ÍÍȟ 
,Ѐςυφ ÍÍ 

$Ѐτυȟ ,Ѐτφυ πȢχ 

(ÅÙÐÈÏÎÅ %ÁÒÔÈȤÃÕÒÒÅÎÔ  ς Ø 
ςυ Í ÍÁØ 

ρχτØψυØφσ πȢως 

 
-ÏÒÅ ÄÅÔÁÉÌÅÄ ÔÅÃÈÎÉÃÁÌ ÄÁÔÁ ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ Table 2Ȣ 
 
Table 2 Technical data, radio location equipment 

%ÑÕÉÐÍÅÎÔ &ÒÅÑÕÅÎÃÙȟ (Ú -ÏÄÕÌÁÔÉÏÎ 0Ï×ÅÒ ÓÕÐÐÌÙ 2ÁÎÇÅ ɉÍɊ 
$& ÒÅÃÅÉÖÅÒ -Ȥ
ρφ2 

ÆÏÓÃЀσςχφψ !-ȟ #7ȟ $3"ȟ 
33" 

ς Ø ρψφυπ ,ÉȤ
ÉÏÎ    

υυ ɉ4Ï ÐÉÎÇÅÒɊ 

 σςπππ #7  ɉ#ÌÅÁÒ 
ÓÉÇÎɊ 

ς Ø ρψφυπ ,ÉȤ
ÉÏÎ    

υυ ɉ4Ï ÐÉÎÇÅÒɊ 

0ÉÎÇÅÒ -Ȥρφ0 σςπππ #7 ψ Ø ,2φȾ!! ρσπ ɉÔÏ $&Ɋ 
-ÁÒËÅÒ -Ȥ
ρφ-+ 

σσψττ #7 τ Ø ,2φȾ!! ρρπ ɉÔÏ $&Ɋ 

(ÅÙÐÈÏÎÅ ψχπππ 33" ɉ53"Ɋ  ψ Ø ,2ρτȾ# ψππ ɉÔÏ 
(ÅÙÐÈÏÎÅɊρ 

ρ 5ÓÉÎÇ ÂÉÇ ÅÁÒÔÈ ÁÎÔÅÎÎÁȢ 
 
4ÈÅ -Ȥρφ2 ÒÅÃÅÉÖÅÒ ×ÁÓ ÖÅÒÙ ÅÁÓÙ ÔÏ ÈÁÎÄÌÅȢ 4ÈÅ ÄÅÖÉÃÅ ÉÓ ÅÑÕÉÐÐÅÄ ×ÉÔÈ Ô×Ï ÓÐÉÒÉÔ ÌÅÖÅÌÓȡ 
/ÎÅ ÈÏÒÉÚÏÎÔÁÌ ÆÏÒ ÌÏÃÁÔÉÎÇ ÔÈÅ ÐÏÉÎÔ ÄÉÒÅÃÔÌÙ ÁÂÏÖÅ ÔÈÅ ÔÒÁÎÓÍÉÔÔÅÒ ɉÕÓÉÎÇ ÖÅÒÔÉÃÁÌ ÏÒ 
ωπÄÅÇ ÍÁÇÎÅÔÉÃ ÆÉÅÌÄɊȟ ÁÎÄ ÏÎÅ ÆÏÒ ÍÅÁÓÕÒÅÍÅÎÔ ÏÆ ÄÅÐÔÈ ÔÏ ÔÈÅ ÔÒÁÎÓÍÉÔÔÅÒ ɉÕÓÉÎÇ 
ÍÁÇÎÅÔÉÃ ÆÉÅÌÄ ÁÎÇÌÅ τωȢυÄÅÇɊȢ $ÅÐÔÈ ÉÓ ÃÁÌÃÕÌÁÔÅÄ ÁÓ ς Ø ÈÏÒÉÚÏÎÔÁÌ ÄÉÓÔÁÎÃÅ ÔÏ ÇÒÏÕÎÄ 
ÚÅÒÏȢ ! ÎÁÒÒÏ× ÐÁÓÓÂÁÎÄ ÆÉÌÔÅÒ ÁÔ σςπππ (Ú ÉÓ ÕÓÅÄ ÔÏ ÒÅÄÕÃÅ ÎÏÉÓÅ ×ÈÅÎ ÓÅÁÒÃÈÉÎÇ ÆÏÒ 
ÇÒÏÕÎÄ ÚÅÒÏȢ 7ÈÅÎ ÔÒÁÃËÉÎÇ Á ÄÉÖÅÒ ÔÈÅ ÆÉÌÔÅÒ ÉÓ ÓÅÔ ÔÏ σσψττ (Ú ÁÎÄ ÆÏÒ ÌÉÓÔÅÎÉÎÇ ÔÏ ÓÐÅÅÃÈ 
ÃÏÍÍÕÎÉÃÁÔÉÏÎ ɉ$3"Ⱦ,3"Ⱦ53"Ɋȟ ÔÈÅ ÆÉÌÔÅÒ ÉÓ ×ÉÄÅÒ ÁÎÄ ÉÓ ÓÅÔ ÔÏ σςχφψ (ÚȢ 4ÈÅ ÓÅÎÓÉÔÉÖÉÔÙ 
ÉÓ ÍÁÎÕÁÌÌÙ ÁÄÊÕÓÔÅÄȢ 7ÈÅÎ Á ÍÅÁÓÕÒÅÍÅÎÔ ÉÓ ÃÏÍÐÌÅÔÅÄȟ Á ÓÔÒÏÎÇ σςπππ (Ú ÓÉÇÎÁÌ ÃÁÎ ÂÅ 
ÓÅÎÔ ÉÎÔÏ ÔÈÅ ÃÁÖÅ ÔÏ ÁÃÔÉÖÁÔÅ ÔÈÅ ÇÒÅÅÎ ,%$Ó ÉÎ ÔÈÅ ÐÉÎÇÅÒ ÃÌÅÁÒÌÙ ÖÉÓÉÂÌÅ ÔÏ ÔÈÅ ÄÉÖÅÒÓȢ 
 
3ÉØ ÆÉØ ÐÏÉÎÔÓ ×ÅÒÅ ÌÏÃÁÔÅÄ ÄÕÒÉÎÇ ÔÈÅ ςπρφ ÅØÐÅÄÉÔÉÏÎȢ $ÅÐÔÈ ÔÏ ÔÈÅ ÆÉØ ÐÏÉÎÔÓ ×ÁÓ 
ÍÅÁÓÕÒÅÄ ÁÔ ÔÈÏÓÅ ÐÏÓÉÔÉÏÎÓȢ 7Å ÁÌÓÏ ÆÏÌÌÏ×ÅÄ ÄÉÖÅÒÓ ÃÁÒÒÙÉÎÇ ÔÈÅ ÍÁÒËÅÒ ÄÅÖÉÃÅÓȢ 4ÈÅ 
ÃÁÖÅ ÉÓ ÌÏÃÁÔÅÄ ÁÔ Á ÄÅÐÔÈ ÏÆ ςπȤτυ Í ÂÅÌÏ× ÔÈÅ ÓÕÒÆÁÃÅȢ 4ÈÅ ÇÒÏÕÎÄ ÃÏÎÓÉÓÔÓ ÏÆ ÍÁÒÂÌÅ ÁÔ 
ÔÈÅ ÌÏÃÁÔÉÏÎ ÏÆ ÔÈÅ ÃÁÖÅ ×ÉÔÈ Á ÌÁÙÅÒ ÏÆ ÇÒÁÖÅÌ ÏÎ ÔÏÐȟ ÏÒÉÇÉÎÁÔÉÎÇ ÆÒÏÍ ÔÈÅ ÅÎÄ ÏÆ ÔÈÅ ÉÃÅ 
ÁÇÅȢ 
 



 
Figure 12 The M-16P pinger on a fix point in the cave (photo Janne Suhonen) 

4ÈÅ -Ȥρφ0 ÐÉÎÇÅÒ ɉFigure 12Ɋ ÉÓ ÄÅÓÉÇÎÅÄ ÔÏ ÆÌÏÁÔ ÖÅÒÔÉÃÁÌÌÙȟ ÓÅÌÆȤÁÌÉÇÎÉÎÇ ÔÈÅ ÍÁÇÎÅÔÉÃ ÆÉÅÌÄȢ 
)Ô ÉÓ ÅÑÕÉÐÐÅÄ ×ÉÔÈ Á ÓÅÌÅÃÔÏÒȟ ÅÎÁÂÌÉÎÇ ÔÈÅ ÄÉÖÅÒÓ ÔÏ ÃÈÏÏÓÅ ÏÎÅ ÏÆ ÆÏÕÒ ÐÒÅȤÐÒÏÇÒÁÍÍÅÄ 
ÍÅÓÓÁÇÅÓȡ  
 
¶ /+ ɉÕÓÅÄ ×ÈÅÎ ÍÏÖÉÎÇȾÓ×ÉÍÍÉÎÇɊ 
¶ &)8 ɉÕÓÅÄ ×ÈÅÎ ÔÈÅ ÐÉÎÇÅÒ ÉÓ ÁÔ Á ÆÉØÐÏÉÎÔɊ 
¶ $,9 ɉÔÏ ÓÉÇÎÁÌ ÄÅÌÁÙÅÄ ÒÅÔÕÒÎ ÔÏ ÔÈÅ ÓÕÒÆÁÃÅ ×ÉÔÈÏÕÔ ÁÎÙ ÎÅÅÄ ÆÏÒ ÈÅÌÐɊ 
¶ 3/3 ɉÔÏ ÓÉÇÎÁÌ Á ÐÒÏÂÌÅÍ ×ÈÅÒÅ ÄÉÖÅÒÓ ÎÅÅÄ ÈÅÌÐɊ 

 
! ÒÅÃÅÉÖÅÒ ÉÎ ÔÈÅ ÐÉÎÇÅÒ ÉÓ ÌÉÓÔÅÎÉÎÇ ÂÅÔ×ÅÅÎ ÔÈÅ ÔÒÁÎÓÍÉÔÔÅÄ ÓÉÇÎÁÌÓȢ 7ÈÅÎ Á ÓÔÒÏÎÇ ÓÉÇÎÁÌ 
ÁÔ σςπππ (Ú ÉÓ ÒÅÃÅÉÖÅÄ ÂÙ ÔÈÅ ÐÉÎÇÅÒȟ ÔÈÅ ÇÒÅÅÎ ,%$Ó ÉÌÌÕÍÉÎÁÔÅ ÔÈÅ ×ÈÉÔÅ ÔÏÐ ÏÆ ÔÈÅ ÄÅÖÉÃÅȢ 
4ÈÉÓ ÉÓ Á ÓÉÇÎÁÌ ÆÒÏÍ ÔÈÅ ÓÕÒÆÁÃÅ ÉÎÄÉÃÁÔÉÎÇ ÔÈÁÔ ÔÈÅ ÆÉØ ÐÏÉÎÔ ÉÓ ÌÏÃÁÔÅÄ ÁÎÄ ÔÈÅ ÄÉÖÅÒÓ ÃÁÎ 
ÍÏÖÅ ÔÈÅ ÐÉÎÇÅÒ ÔÏ ÔÈÅ ÎÅØÔ ÏÂÊÅÃÔÉÖÅȢ 
 



 
Figure 13 A diver equipped with a M-16MK marker (here attached to the rear d-ring) can 
be followed and identified from the surface (photo Janne Suhanen) 

4ÈÅ -Ȥρφ-+ ÍÁÒËÅÒÓ ÁÒÅ ÏÆ ÓÉÍÐÌÅÒ ÄÅÓÉÇÎ ×ÉÔÈÏÕÔ ÁÎÙ ÐÒÅȤÐÒÏÇÒÁÍÍÅÄ ÍÅÓÓÁÇÅÓȢ 4ÈÅ 
ÍÁÒËÅÒÓ ÁÒÅ ÅÑÕÉÐÐÅÄ ×ÉÔÈ ÉÎÄÉÖÉÄÕÁÌ ÓÉÇÎÁÌÓ ÁÎÄ ÔÉÌÔ ÓÅÎÓÏÒÓ ÔÏ ÔÅÌÌ ÉÆ ÔÈÅ ÍÁÒËÅÒ ÉÓ 
ÆÌÏÁÔÉÎÇ ɉ×ÈÅÎ ÉÎ ×ÁÔÅÒɊ ÏÒ ÈÁÎÇÉÎÇ ɉ×ÈÅÎ ÉÎ Á ÄÒÙ ÐÁÓÓÁÇÅɊȢ &ÏÕÒ ÍÁÒËÅÒÓ ÓÅÎÄÉÎÇ ÍÏÒÓÅ 
ÃÏÄÅÓ  %Ⱦ!ȟ    )Ⱦ5ȟ    3Ⱦ6   ÁÎÄ    (Ⱦτ    ɉÆÌÏÁÔÉÎÇȾÈÁÎÇÉÎÇɊ ×ÅÒÅ ÕÓÅÄ ÂÙ ÔÈÅ ÅØÐÅÄÉÔÉÏÎȢ )Ô ÉÓ 
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ÆÉÅÌÄ ÉÎ ÔÈÅ ÓÁÍÅ ×ÁÙ Á ÆÅÒÒÉÔ ÒÏÄ ÄÏÅÓ ÆÏÒ ÔÈÅ ÓÁÍÅ ÏÐÅÒÁÔÉÎÇ ÒÁÎÇÅȢ 
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