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1      Introduction	Comment by ANPopper: Numbering of headings start with very first one. The very start of the MS must have a heading – you can call it what you wish, or just say introduction. NOTHING should appear before 1.
Concern continues about the potential effects the sounds produced during pile-driving activities have on fish (e.g., Popper & Hastings, 2009).  We investigated the effects of high-intensity sound on juvenile Chinook salmon (Oncorhynchus tshawytscha). State-of-the-art equipment was developed to expose fish to pile-driving signals in the laboratory. Other potential intense sounds affecting fish are seismics, sonars, and shipping.	Comment by ANPopper: Use & and not “and”	Comment by ANPopper: Comma after authors and before date	Comment by ANPopper: The first citation of the name of an animal should have the scientific name (in italics) with the full common name in parentheses.. From then be consistent as to whether you use the common or scientific name. You can choose, follow the same pattern for all species throughout your paper.	Comment by ANPopper: Use serial commas (comma in a listing that includes “and” or “or” as here) throughout.  

1.1	Previous Studies
Work done in our lab has shown that fish have ears, and that the ears are used for sound detection. We have also shown that sharks have ears, but that no shark is known to make sound (e.g., Hammerstein, 1901; Gershwin, 1955, 1958; Mendelson, 1955; McCartney, 1985, 1994; Comden & Green, 1990a, b; Bernstein, 1999).	Comment by ANPopper: With multiple references put in chronological order. If more than one reference in the same year, do those in chronological order.	Comment by ANPopper: If two papers by the same author(s) put together, even if different years. 	Comment by ANPopper: Use “&” and not “and” for references in parenthesis.	Comment by ANPopper: If two or more papers by same author in same year use a, b.  Be sure to designate papers in reference section with the same a and b.

1.2	Newer Work
New work in our lab is looking at effects of sound on the ear and on growth (Fig. 1). We hope to have this in press by the time of the meeting.  We are also interested in behavioral responses to effects. This is different than the interests of Nobel prize winner Georg von Békésy.  As pointed out by Hawkins, “fish have ears.”	Comment by ANPopper: In parenthesis, use Fig.  AHA: We’ll correct this if not done consistently.	Comment by ANPopper: Use AMERICAN spelling throughout.	Comment by ANPopper: Make sure words have proper accents.  Be sure that if these are names of authors, the accents are also in the reference section.	Comment by ANPopper: Periods and commas always go within quotation marks.  Other punctuation may go outside.
Figure 1 about here	Comment by ANPopper: Indicate approximate location of each figure with this kind of “call out.”

2     High-Intensity Controlled Impedance–Fluid-Filled Wave Tube	Comment by ANPopper: All main words in headers are capitalized.
The equipment, as shown in Figure 2, is called a high-intensity controlled impedance–fluid-filled wave tube (HICI-FT) that was designed and built by Peter Rogers and James Martin at the Georgia Institute of Technology, Atlanta, GA.  The HICI-FT is made of a stainless-steel tube with an electromagnetic shaker at each end. It is 2 m long and 1.5 m in diameter. Adaptations to the HICI-FT were vibration isolation feet to decouple the system from the building and a water-conditioning system, including a chiller, for the health of the fish and compliance of water inside the HICI-FT. Also the HICI-FT needed to be cooled to function properly; therefore, cool air was brought to the electromagnetic shakers and adaptations were made to remove heat from the room (see Section 4). 	Comment by ANPopper: Only use metric (SI) measures. 	Comment by ANPopper: If citing other places in the paper please give section number.
Figure 2 about here

3    Pile-Driving Impact Signals
Eight pile-driving signals, recorded during driving of steel shell pile and provided by the Washington Department of Transportation, were used in these studies. These eight signals differed slightly in their spectral content and their time waveform; however, they were normalized to have the same single-strike sound exposure level (SEL). These 8 signals were randomized into a block of 96 strikes in which each signal was represented exactly 12 times randomly within the block. The block of 96 was then repeated to achieve the desired number of pile strikes, i.e., the block of randomized signals was repeated 10 times to produce 960 strikes. 	Comment by ANPopper: Write out numbers 0-10 unless it is a measure or if there are other numbers in the same sentence that are given as values (e.g., anything over 10).	Comment by ANPopper: Define all abbreviations the first time you use them. After that, only use the abbreviation.

4    SEL Target
Each data point (i.e., exposure-treatment group) had a specific cumulative SEL target (Table 1). Some data points were paired in that the elements of the pair had the same cumulative SEL target but were obtained with a different number of pile strikes, i.e., a different single-strike SEL for the signals within a block. This pairing was done to test whether the same cumulative SEL caused similar barotrauma injuries regardless of the number of pile strikes and different single-strike SEL. Radius=2πr.	Comment by ANPopper: Math symbols in italics
Table 1 about here	Comment by ANPopper: Use call outs for tables as well as figures.

5     Physiological Condition
At the start of each experiment, after handling, juvenile salmon were allowed to acclimate in the HICI-FT acrylic entry chamber to fill their swim bladder and achieve neutral buoyancy. Experimental findings from rapid decompression studies indicated that negatively buoyant physostomous fish (i.e., salmonids) at the time of exposure were at lower risk of barotrauma than those that were neutrally buoyant (Brown et al., 2007). These findings support other experiments that found that fish without a swim bladder were at a much lower risk of barotrauma than fish with a swim bladder (Yelverton et al., 1975). 	Comment by ANPopper: Use et al. if three or more authors. Do NOT italicize et al.

Note, et al is followed by a period and comma in parentheses, but only period if in the text.

6      Data Management
It is important to perform and demonstrate quality control of data. Quality was achieved by utilizing a one-over system where one person digitally entered the data and another person double-checked each cell for accuracy. Often the data were further ensured with a third check of each cell along with inspection for compliance with experimental protocols. Quality assurance was applied to every part of the experiment, which included observations of the sound presented to the test fish in the HICI-FT, observation of fish during acclimation, fish physical metrics, and the score for each barotrauma injury.  After quality assurance was completed, the data for each fish went through a rigorous ranking assignment with justification for the ranking. The rankings used were 1) full acceptance of the data for a fish, 2) conditional acceptance of the data for a fish, and 3) deletion of data for a fish from study. The criteria for these rankings included fish physiological condition, buoyancy at exposure, food in gut, weight/length ratio, and compliance with experimental protocols during experimental procedures.  Finally, after removal of unacceptable fish, the data were analyzed, including the number of injuries per test fish and the frequency of occurrence of injuries for the sample of fish within each treatment. 

7      Barotrauma Scoring
After exposure to a block of pile-driving impact signals, fish were individually examined for barotrauma injuries. Exposed fish were examined using a panel of 63 potential barotrauma injuries.  The occurrence of an injury was scored as 1 and absence by 0.  In the first step of analysis, physiologically significant injuries and those that occurred with the highest frequency throughout the entire study regardless of SEL or strike number exposure were identified.   The result was a group of ~20 injuries that had the highest frequency of occurrence and were also physiologically significant for fish health.  Further statistical analysis was conducted using the smaller grouping of injuries.
Data analysis continues. Initial results indicate a strong trend in increase in the number of injuries per fish and the frequency of occurrence of injuries within treatment with increasing severity of exposure.

Acknowledgements	Comment by ANPopper: No heading number to acknowledgements  or subsequent sections.
This work was funded by NIH, NSF, ONR, DOD, NASA, NOAA, BOEM, and several other agencies. We thank them and we thank several wonderful reviewers.

References	Comment by ANPopper: Note that there are MANY different types of references and we only give a few examples of the most common in this MS.  See the instructions (towards the end) for a complete listing of how to do different reference types.
Brown RS, Carlson TS, Welch AE, Stephenson JR, Abernethy CS, Mckinstry CA, Theriault MH (2007) Assessment of barotrauma resulting from rapid decompression of depth-acclimated juvenile Chinook salmon bearing radio telemetry transmitters: A white paper. PNNL-17690, Pacific Northwest National Laboratory, Battelle, Richland, WA.	Comment by ANPopper: Notice no comma or period within name.	Comment by ANPopper: Give URL if you have one and date last accessed.
Popper AN, Hawkins A eds (2012) The effects of noise on aquatic life. Springer Science+Business Media, LLC, New York.
Hastings MC, Popper AN, Finneran JJ, Lanford PJ (1996) Effects of low-frequency underwater sound on hair cells of the inner ear and lateral line of the teleost fish Astronotus ocellatus. J Acoust Soc Am 99:1759-1766.
Popper AN, Hastings MC (2009) The effects on fish of human-generated (anthropogenic) sound. Integr Zool 4:43-52. 	Comment by ANPopper: If not sure of abbreviation of a journal go to its web site and see what publisher wishes.

NOTE, no punctuation
Popper AN, Fay RR, Platt C. Sand O (2003) Sound detection mechanisms and capabilities of teleost fishes. In: Collins SP, Marshall, NJ (eds) Sensory processing in squatic rnvironments, Springer, New York, pp. 3-38. 	Comment by ANPopper: If only one editor then use (ed)	Comment by ANPopper: Be sure and include range of pages.
Yelverton JT, Richmond DR, Hicks W, Saunders K, Fletcher ER (1975) The relationship between fish size and their response to underwater blast. A white paper. Topical Report DNA 3677T, Defense Nuclear Agency, Department of Defense, Washington, DC.


Figure Legends	Comment by ANPopper: See instructions for how to provide figures (format).	Comment by ANPopper: Note, maximum of two figures, ONE of which may be in color.
Figure 1.  The HICI-FT showing the various components. The sound sources are on the right and left.	Comment by ANPopper: Each figure is in a separate file as per instructions. Do NOT include copies of the figures in your MS.
Figure 2.  Tissue damage from: (a) head, (b) heart, and (c) swim bladder. From Halvorsen et al., 2012, with permission of PLOS One.	Comment by ANPopper: All figures from other sources require permissions. See instruction on how to get these.

Table Legends
Table 1. Data showing that fish have ears.
Table 2. Data from measurements in the HICI-FT.


Table 1. 

	
	Freq.
(Hz)
	∆
(dB)
	p

	0 hr	Comment by ANPopper: Use proper abbreviations for measures
	150
	-2 ± 1.78 (10/10)
	0.25

	
	400
	1 ± 1.82 (10/10)
	0.79

	
	600
	0 ± 1.45 (10/10)
	0.89

	24 hr
	150
	-2 ± 1.79 (6/10)
	0.35

	
	400
	-4 ± 2.27 (6/10)
	0.12

	
	600
	2 ± 2.29 (6/10)
	0.34
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