· slide 1- In this investigation I will study the research of several other researchers to determine if anthropogenic sound has a negative effect on marine mammals. I will talk about the media’s coverage on the matter and explain what sonar and echolocation are, and how marine mammal acoustics work.

· Slide 2- 

· Slide 3- The media plays a significant role in science. If something may be harmful to a population, the media will quickly jump on the topic and alert the mass population (even if what they say me sometimes be exaggerated). 

For this particular topic it no hard task to find media coverage.
REPEAT SLIDE

The primary focus of the medias attention was on sonar, although other sounds were also mentioned, the Navy’s use of sonar was definitely given the most credit to noted health problems in the majority of the articles I found. 

· Slide 4- This article was found on MSNBC’s website; It covers a report made by the United Nations Environment Program and the Convention on Migratory Species; The report also said that seismic exploration used in the hunt for undersea oil and gas, and the increased movement of large ships may also cause problems for cetaceans
· Slide 5- Various studies also indicate that beluga’s may also be affected by sound made by ships breaking ice. Researchers in the Canadian Arctic found that beluga’s showed “strong avoidance reactions to ships approaching at distances of 35-50 km… the ‘flee’ response of the beluga involved large herds undertaking long dives close to or beneath the ice edge.”

Mark Simmonds of the Whale and Dolphin Society told Reuters “These low-frequency sounds travel vast distances, hundreds if not thousands of kilometers from the source.”
· Slide 6- they argued that the ear-splitting sounds violated environmental protection laws. The Navy said it was studying the problem, but also said sonar was necessary for national defense.
1) The animal protection groups have lobbied for years to restrict the use of sonar, saying the sound blasts disorient many cetaceans causing bleeding from the eyes and ears.
-Simmonds also said that in recent years western governments have developed more powerful, stealthier submarines which evade the detection of less invasive sonar’s, now require more powerful, low-frequency sonar’s to be detected.

2) the results of the test found hemorrhages and severe inner-ear damage, which experts said was caused by high intensity, low frequency sonar used in the area.

3) there are no official laws governing noise pollution in the world’s oceans; Western governments are considered mostly responsible with their increased military presence in the seas- however most say they need more research before taking action.

4) Charles Galbraith is the senior wildlife advisor to the British government; He told Reuters the report highlighted a potential problem, “ but the issue…”

· Slide 7/8- Key West- 45 miles from Marathon Key. Navy officials refused to say if the submarine used it’s sonar during the exercise- which to me is very suspicious- if they weren’t they could simply say no- but denial is like admission of guilt.

· Slide 9- Sonar:

· Active Sonar: Creates a pulse of sound, and listens for a reflection of the pulse- similar to what many marine mammals use.

· Active sonar is extremely useful, since it gives the exact position of an object. Active sonar works the same way as radar: a signal is emitted. The sound wave then travels in many directions from the emitting object. When it hits an object, the sound wave is then reflected in many other directions. Some of the energy will travel back to the emitting source. The echo will enable the sonar system or technician to calculate many factors such as the frequency, the energy of the received signal, the depth, the water temperature, etc., the position of the reflecting object.
· The Navy makes good use of active sonar to locate and identify foreign ships and submarines
· Slide 10- Echolocation
· Sounds are generated by passing air from the respiratory system through a series of sacs that divert off of the animal's nares ('sinuses'). These sounds are reflected off of the dense concave bone of cranium and an air sac at it's base. The focussed beam is modulated by a large fatty organ known as the 'melon'. This acts like an acoustic lens because it is composed of lipids of differing densities from water.
· Slide 12- According to the article the whales began stranding themselves within hours of the use of mid-frequency sonar during Spanish-international naval exercises.
· Whales suffered tissue and organ damage caused by bubbles, consistent with rapid decompression and similar to the bends Paul Jepson of the Zoological Society of London and colleagues performed the necropsies and analysis;

· Slide 13- the pressure at 10 meters under water is twice as much as at the surface, so your lungs contract by a factor of 2. (At 20 meters it’s three times as compressed, at 30 they are 4 times;.. and so on)
· When resurfacing those gases must “decompress” to normal air surface pressure. Nitrogen is one of the primary ingredients in air and what we and other mammals inhale with the ever-so important oxygen.
· When resurfacing too quickly the Nitrogen comes out of solution too quickly and causes a painful condition known as the bends

· It is debated whether or not the bends occurs in marine mammals, however most the of the articles I found made reference to the fact that beached animals “may have suffered from a decompression sickness-like experience”

· This is how carbonated beverages are made. To make carbonated water, water is exposed to high-pressure carbon dioxide gas, and the gas dissolves into the water. We all know what happens when you release the pressure in a bottle of soda -- bubbles suddenly start rising.
· Slide 14- causing them to surface too quickly, resulting in a condition similar to the bends

· Affects of the bends include: blotchy rashes, coughing spasms, dizziness, unconsciousness, and a bizarre inability to bend joints
· Slide 15- 14 beaked whales stranded in the Canary Islands- and was most likely the cause of the stranding.
· Slide 19- Blood samples were taken before and after sound exposure to measure NE, E, and DA levels. 
· As sound levels increased all 3 stress hormones increased

· Slide 20- Anthropogenic Sounds include those associated with dredging and construction, oil and gas drilling, geophysical surveys, sonar, transportation, explosions, and oceanographic explosions.
· Observational studies show whales deviating from normal migratory patterns to avoid human-generated noise, however few in-depth analysis on stress-hormone levels have been performed.

· It has been shown that loud and/or persistent noise impacts the auditory system of other mammals, and it is hypothesized that the same effect is true for marine mammals.

· READ 2nd BULLET

· The catecholamines (NE, E, DA) are among the first molecules released from the adrenal medulla and sympathetic nerves as an initial response to stress (fight or flight response)

· Slide 21-
· In addition to catecholamines, other hormones associated with stress- glucocorticoids and mineral-corticoids are subject to release along the hypothalamic pituitary axis.
· Both catecholamines and glucocorticoids have been shown to affect the immune system by bringing about changes in numbers and distribution of white blood cells

· In all they recorded and analyzed plasma catecholamines (NE, E, and DA), cortisol and aldosterone, and specific lymphoid cell subsets (T cells, B cells, T helper cells, and MHC class II cells).
· Slide 22- 35 mL of blood was collected before testing began and sent directly to the lab for testing… no sound was emitted during prior and during to this collection sample- control

· MANOVA- multivariate analysis of variance
· Slide 23- Both types of tests, linear regression and ANOVA revealed the animals were under stress during high-level sound exposure and little variation under low-level exposure
· Slide 27- While whale displacement due to noise “pollution” has been difficult to document, it has been strongly suspected for over 30 years to affect whale populations

· This experiment took place over 15 years and documents killer whale frequencies in two adjacent areas of B.C.

· After 1993 four acoustic harassment devices (AHD’s) were employed on already existing salmon farms to try and deter predation on fish pens by harbour seals

· Both mammal eating and fish-eating killer whales were severely impacted

· Slide 28- Killer whales commonly inhabit Johnstone Straight and the adjacent waters of the Broughton Archipelago year-round
· Three distinct types of orcas have been identified in the area: resident, transient, and offshore

· Resident whales are fragmented into small, socially-isolated “communities” with small growth rate potential- and are thus considered more sensitive to human activity.

· Transient whales have a smaller and more widely dispersed population than residents

· Two types of AHD’s were employed: low-powered and high-powered

· Low-powered are designed to protect marine mammals from potential danger by alerting them to the presence of unnatural objects such as monofilament
· High-powered AHD’s are designed to cause pain to a marine mammal- they are used on fishing gear, aquaculture pens, and disturbed estuarine habitat to protect fish that have been made vulnerable to marine mammal predation
· Slide 29- Materials and Methods:
· Whale detection was accomplished by combining passive underwater acoustic monitoring with visual observation

· Slide 30- Results

· In the Broughton Archipelago killer whale numbers were significantly lower during AHD activity than those of both pre and post-exposure periods
· Fish-eating killer whales showed most dramatic results, coinciding exactly with the AHD employment

· Researchers also examined prey abundance to determine if that would be contributing to the decrease in killer whale numbers in the Broughton Archipelago- they found no evidence that prey abundance varied 
· Slide 31- Conclusion
· Evidence is considered by some not to be strong enough to consider these results absolutely conclusive, however it does definitely advise further study and research on the matter 
