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cou~an~ ana KeOl llg74), Koo e~ al . (in prep . ), Dean lin prep. ) . 

Hoss et al . (1973) exposed larvae of Atlantic menhaden 

(Brevoortia tyrannusl , spot (Leiostomus xanthurus), pinfish 

(Lagodon rhomboides) and three species of flounder (Parallchthys 

spp.) to excess temperatures of 12 , 15, and 18°C for 10, 20, JO 

and 40 min periods . Larvae were acclimated to 5 , 10 , 15 and 20°c, 

shocked to a higher temperature, held at that temperature for a 

pre-determined time, then returned immediately to the acclimation 

t .emperature . 
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Hoss et al . (1973) reported that, except for Atlantic 

menhaden, survival was not significantly affected by exposure to 

a AT of l2°C with any of the accl imation temperatures and expOsure 

times tested. Atlantic menhaden acclimated to l0°C could 

generally survive an excess temperature of 12°C, but survival of 

fish acclimated to higher temperatures was significantly ~educed 

following exposure to this , and higher , AT's , Survival after a 

15°C shock was , for all three species , dependent on acclimation 

temperature and the duration of exposure; percent survival 

• 

• 
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Power Plant Entrainment:  A Biological Assessment, edited by J. R. Schubel, Academic 
Press, Inc., New York City, 1978 
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we re exposed f o r 1 3 min to 6T' s of 8, 10 , 12 aad 14°C and the • 
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t emperature elevations" (defined by Lauer et al. as thoseWrite review 
combinations of 6T and exposure time that caused no apparent 

increase in mortality) varied with the age of the larvae : 26 hr 
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ed~ed by J . R. Schubel temperature of l . l°C for 30 min; 44 hr larvae a 6T of 14.4° C for 


fish eggs and larvae Go 30 mi.n; and 400 hr larvae a liT of 20°c for 30 min . Using this 


same criterion of "safe teltlperature elevation, •• Lauer et aL
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examined the effects of 60 min periods of thermal shock on striped 
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fish eggs and larvae Go e l evation" for a 60 min e xpos u r e was 5 . 7°C; for 10 day o l d larvae 


i t was 7 . 3°c : and for 30 day old larvae 12 . 0°C . Lauer et al . 
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Table 6-1.	 Summary statistics for the three month temperature data set for Stations 1 through 10.  Station 2 has no mid-depth temperature sensor, 

so no data is presented for that station location.  The raw temperature data was recorded every five minutes at all stations and 
The raw temperature data was recorded every five minutes at all stations at all depths (PSNH; August 15 - November 14, 2011). 

Water Temperature at Data Logger Stations 1 - 10
 
PSNH Schiller Station Thermal Study August 15 - November 14, 2011
 

Senso r 
Depth 

Station Number 
1 2 3 4 5 6 7 8 9 10 

Surf ace 

Average Temp (Deg C) 
Average Temp (Deg F) 

14.3 
57.8 

14.8 
58.6 

15.0 
58.9 

14.8 
58.6 

14.3 
57.7 

14.4 
58.0 

15.4 
59.7 

14.7 
58.5 

14.7 
58.5 

14.4 
57.9 

Max Temp (Deg C) 
Max Temp (Deg F) 

22.2 
72.0 

24.5 
76.0 

24.9 
76.9 

24.1 
75.3 

23.3 
73.9 

23.3 
73.9 

26.0 
78.8 

25.8 
78.5 

25.9 
78.6 

24.6 
76.2 

Standard Deviation (Deg C) 
Standard Deviatio n (Deg F) 

3.6 
6.4 

3.7 
6.6 

3.8 
6.9 

3.7 
6.6 

3.6 
6.4 

3.5 
6.3 

3.7 
6.7 

3.5 
6.3 

3.4 
6.2 

3.5 
6.2 

Mid 

Average Temp (Deg C) 
Average Temp (Deg F) 

14.3 
57.8 

NA 
NA 

14.6 
58.2 

14.5 
58.1 

14.1 
57.4 

14.2 
57.6 

14.4 
58.0 

14.3 
57.7 

14.5 
58.1 

14.2 
57.6 

Max Temp (Deg C) 
Max Temp (Deg F) 

22.2 
72.0 

NA 
NA 

23.6 
74.4 

22.9 
73.2 

22.4 
72.4 

22.8 
73.1 

22.7 
72.9 

22.5 
72.6 

22.3 
72.2 

22.1 
71.9 

Standard Deviatio n (Deg C) 
Standard Deviatio n (Deg F) 

3.6 
6.4 

NA 
NA 

3.6 
6.5 

3.5 
6.4 

3.6 
6.4 

3.4 
6.2 

3.4 
6.1 

3.4 
6.1 

3.3 
6.0 

3.4 
6.2 

Deep 

Average Temp (Deg C) 
Average Temp (Deg F) 

14.3 
57.8 

14.6 
58.3 

14.6 
58.2 

14.4 
58.0 

14.2 
57.5 

14.2 
57.5 

14.2 
57.6 

14.2 
57.6 

14.5 
58.1 

14.2 
57.6 

Max Temp (Deg C) 
Max Temp (Deg F) 

22.2 
72.0 

23.5 
74.3 

23.0 
73.4 

22.6 
72.7 

22.4 
72.4 

22.5 
72.6 

22.2 
72.0 

22.1 
71.9 

22.2 
72.0 

22.1 
71.7 

Standard Deviation (Deg C) 
Standard Deviation (Deg F) 

3.6 
6.4 

3.6 
6.4 

3.6 
6.4 

3.5 
6.3 

3.6 
6.4 

3.4 
6.1 

3.4 
6.1 

3.4 
6.1 

3.3 
6.0 

3.4 
6.1 

Change in Water Temperature from Ambient Water Temperature (Station 1) 
PSNH Schiller Station Thermal Study Sept 15- Nov 14 2011 

Sensor Station ID 
Depth 2 3 4 5 6 7 8 9 10 

Surfac e 
Average Change (Deg C) 0.48 0.63 0.45 0.06 0.57 1.13 0.18 0.18 0.05 

Max Change (Deg C) 3.81 5.71 4.83 2.87 6.58 5.27 5.43 4.52 3.17 
Standard Deviation (Deg C) 0.73 0.94 0.61 0.35 1.45 0.97 0.66 0.55 0.34 

Mid 
Average Change (Deg C) NA 0.28 0.18 -0.07 0.39 0.12 0.00 -0.03 -0.09 

Max Change (Deg C) NA 5.81 2.91 2.10 6.58 3.83 3.33 1.58 1.29 
Standard Deviation (Deg C) NA 0.56 0.33 0.25 1.43 0.43 0.30 0.27 0.27 

Deep 
Average Change (Deg C) 0.28 0.27 0.13 -0.04 0.33 -0.08 -0.08 -0.03 -0.09 

Max Change (Deg C) 3.24 4.47 2.04 2.00 6.48 3.24 2.09 1.81 1.05 
Standard Deviation (Deg C) 0.54 0.45 0.26 0.20 1.40 0.32 0.23 0.21 0.22 

Notes 
All Data provided by PSNH 
Station 2 has no mid depth temperature sensor 
Data collected in 5 minute intervals 
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Schubel et al. (1976) subjected, in the laboratory, blueback 

herring (Alosa aestivalis) , American shad (Al osa sapidissima) and 

striped bass (Horone sa xatilis) larvae to time-excess temperature 

histories typical of those exper ienced by organisms entra ined by 

power plants with a variety of design and operating criteria. 

The maximum excess temperature (~T) ranged from 7 to 20°c above ­
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the spawning ground); the time of exposure to a maximum excess 
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