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PART 26 – THE CANAL AND ITS VULNERABILITIES 

 

When discussing the Panama Canal it is important to remember 2 things – 

• the oceans that it connects with are not at the same level.  The Pacific Ocean lies a 

little higher than the Atlantic Ocean and this difference in sea level requires ships 

to be raised 85 feet (26 metres) above the sea level as a “water bridge”; and 

• the Canal and its lakes are freshwater bodies (and this has the bonus of providing a 

barrier preventing potentially harmful things passing from one Ocean to the 

other). 

 

The following information relates to the original locks systems, not to the “new cut” 

opened in the 21st Century. 

 

Using the locks, vessels in the Canal are lifted to a higher level and later dropped down to 

the sea level at the other end of the Canal. On the Pacific side, the lock system features 

the 2-chambered Miraflores Locks and the single-chambered Pedro Miguel Locks, while 

the 3-chambered Gatun Locks are at the Atlantic Side. 

 



The original electrically-operated locks were 33.53 meters (110 feet) wide and 320 meters 

(1,050 feet) 

long.  The 

walls of each 

lock had a 

thickness that 

ranges from 15 

meters (at the 

base) to 3 

meters (at the 

top).  

 

 

 

Each chamber used by the original locks needs to be filled with 26,700,000 US gallons of 

water and this was provided using the gravity flow of water from lakes such as Gatún, 

Alajuela, and Miraflores.  The lock system included 18-feet wide water culverts attached 

to it, performing the duty of carrying water from these lakes to the chambers to raise the 

vessels and from chambers to next lock or the sea to lower the vessels.  Ships were pulled 

through the locks with the help of locomotives, called “mules”, on rail lines alongside the 

locks and attached to the ship by cables. 

 

Ships transiting from the Atlantic to the Pacific entered the approach channel in Limón 

Bay, which extends a distance of about 6.8 miles (11 km) to the Gatún Locks.  The Gatún 

Locks lift the ships to the level of Gatún Lake.  Ships then proceed on the Gatun Lake to 

Gamboa where the Culebra Cut through the continental divide, which extends for 7 miles 

(11.2 km) with sharp twists and turns.  The Pedro Miguel Locks then lower the vessels 30 

feet (9 metres) to Miraflores Lake, which is 52 feet (16 metres) above sea level.  The ships 

then pass through a channel almost 2 km long to the Miraflores Locks, where they are 



lowered back to sea level on the Pacific Ocean side.  They then have a final 7-mile (11.2 

km) passage after which the ships enter the Pacific Ocean. 

 

Between the wars, during the country’s dry season, water shortages were encountered 

that affected the operation of the Canal, and plans were made for a new dam on the 

Chagres River to counter this problem1.  The Madden Dam was completed in 1935 and 

formed the new Lake Alajuela (originally called Madden Lake until control of the Canal 

passed to the Panamanian authorities – and hence was so named during the wartime 

period), not just the Chagres, but also the Pequení, Boquerón, Salamanca, La Puente, 

Indio, Piedras, San Cristóbal and Escandaloso rivers flow into the lake and together they 

contribute 45% of the total water for the Canal operations. 

 

Ways to damage or disrupt the Canal could involve – 

• blocking its approaches (e.g. with a block ship);  

• blocking the lakes or channels in the course of the Canal (e.g. by ramming another 

vessel, or blocking a narrow channel); 

• destroying or damaging the lock gates; 

• destroying or damaging the “mules”; 

• disrupting the electrical power supplies; or 

• stopping or reducing water supplies from the Madden Dam. 

 

These deliberate means to disrupt use of the Canal are additional potential problems for 

the Canal operations, on top of such problems as reduced draught due to water shortages 

during the dry season (less of a problem with smaller vessels during the war, following the 

introduction into use of the Madden Dam), landslides.  In fact, it has been said that, to a 

large extent the construction and operation of the Panama Canal has been about efforts 

to manage unstoppable landslides and prevent them from interfering with shipping2. 

 
1  https://www.jstor.org/stable/24968362?seq=1  
2  https://www.geoinstitute.org/sites/default/files/2018-02/Nov-Dec-2010.pdf  

https://www.jstor.org/stable/24968362?seq=1
https://www.geoinstitute.org/sites/default/files/2018-02/Nov-Dec-2010.pdf


 

Landslides in the 8-mile-long Gaillard Cut continued to occur frequently after the Canal 

was opened, and indeed persist today.  Landslides have occurred at 70 locations in the 

Gaillard Cut, and have recurred at most of these locations many times.  Since 1914, some 

61 million cubic meters of landslide debris have been excavated to protect and clear the 

shipping lanes, a volume rivalling the 84 million cubic meters excavated before 1914 for 

construction of the Canal3. 

 

It is said that German analysis showed that the Gatun spillway was the most vulnerable 

part of the Canal operation, and this would have been targeted in the Operation Pelikan 

planned attack by Junkers Ju 87 Stuka dive-bombers, that some sources have reported.  

However, it is also said that the US Army also determined the vulnerability of the spillway 

during routine exercises, and it was defended by 3 anti-aircraft gun battery sites being on 

each side of the spillway4. 

 

The 

spillway 

consisted 

of a semi-

circular 

concrete 

dam, which 

regulated 

the flow of 

water 

down a 

concrete 

 
3  Ibid. 
4  www.czimages.com/CZMemories/Photos/photoof854.htm  

http://www.czimages.com/CZMemories/Photos/photoof854.htm


channel built into the back slope of a hill. The spillway is designed so that water pouring 

over the semi-circular dam converges at the bottom from opposite directions and 

neutralises its own force, thus minimising erosion below.  It is topped by 14 gates which 

are electrically operated and are raised or lowered to control the flow of water and 

maintain water levels in Gatun Lake. 

 


