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DW et. al Evidence 7 BioIndicators; Non-thermal Adverse Biological 
Effects in Animals and on Wildlife  

 
Results of animal studies can provide indications of the possible effects on 
humans.  Although one cannot assume that the effects will be the same in 
humans these studies provide biological evidence and often times, models 
explaining how RF can affect change in cells; changes that may lead to 
disease.  In addition, scientists frequently use wildlife as biological 
indicators to detect the alterations in the ecosystems.  Healthy ecosystems 
support healthy organisms that evolved in them. Losses in populations 
indicate major changes to a system.  Below and attached in the Docket 
Alfonso Balmori (2009)  presents a very large review of the scientific 
literature on wildlife effects of pulsed telephony microwave radiation.  This 
is not an all encompassing list, but RF adverse effects are shown on bees, 
birds, amphibians, trees, plants, bacteria, and animals even in this short list.    

7.1 Adang, Dirk, Claude Remacle, and André Vander Vorst, Life Fellow, 
IEEE, Results of a Long-Term Low-Level Microwave Exposure of Rats 
IEEE Transactions on Microwave Theory and Techniques, Volume 57, No. 
10, October 2009.  Abstract:  This paper summarizes the results of 
experimental research on biological effects induced by electromagnetic 
expo- sure to low-level microwaves. We exposed four-month-old Wistar 
albino rats during 21 months to two different microwave frequencies and 
exposure modes, 2 h a day, seven days a week. In order to assess possible 
biological effects of microwaves, we selected among others the following 
parameters: leucocytes, erythrocytes, monocytes, neutrophils, lymphocytes, 
hemoglobin, mean corpuscular hemoglobin concentration, and mortality 
rate. After three and eight months of exposure, we found a statistically 
significant difference of about 20% between the 970-MHz continuous wave 
group and sham-exposed group regarding the monocytes in both considered 
periods. After 14 and 18 months of exposure, we observed a significant 
increase in white blood cells and neutrophils of about 15% and 25%, 
respectively. Lymphocytes fell down after 18 months of exposure with about 
15% compared to the sham-ex- posed group. No other statistically 
significant differences were found, except for minor changes with little 
biological significance. The most obvious effect we detected is the increase 
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in mortality rate of the exposed groups with respect to the sham-exposed 
group after 21 months of exposure at the age of 25 months. This increase 
even increases when observing rats until the age of 28 months: mortality in 
exposed groups then reaches almost twice the value observed in the sham-
exposed group.  [Copy filed in Docket 3/3/13 Item 352] 

7.2 Ahmed N, Asaad A, Aboul-Ezz H, Radwan N. 2004. Effect of exposure 
to electromagnetic radiation from mobile phone on acetylcholinesterase 
activity in the hippocampus and striatum of young and adult male rats. In: 
Biological Effects of TMFs: Third International Workshop, Kos, Greece, 4–
8 October 2004, Vol II (Kostarakis P, ed). Ioannina, Greece:University of 
Ioannina, 924–930. 

7.3a. Balmori, Alfonso,  Electromagnetic pollution from phone masts.  
Effects on wildlife.  Pathophysiology, 2009. Abstract:  This large review of 
wildlife effects concludes, “pulsed telephony microwave radiation can 
produce effects on nervous, cardiovascular, immune and reproductive 
systems,” including damage to the nervous system by altering EEG and 
changes to the blood-brain barrier, disruption of the circadian rhythms 
(sleep-wake) by interfering with the pineal gland and hormonal imbalances, 
changes in heart rate and blood pressure, impairment of health and immunity 
towards pathogens, weakness, exhaustion, growth problems, problems in 
building the nest or impaired fertility, embryonic development, hatching 
percentage, genetic and developmental problems, problems of locomotion, 
promotion of tumors and more  [Copy filed in Docket 3/3/13 Item 349] 
 
7.3b. Balmori, Alfonso, The incidence of electromagnetic pollution on the 
amphibian decline: Is this an important piece of the puzzle? Toxicological 
& Environmental Chemistry, Apr.–June 2006; 88(2): 287–299 
Abstract:  A bibliographical review on the possible effects of radiofrequency 
radiation (RFR) from wireless telecommunications on living organisms and 
its impact on amphibians is presented. The technical characteristics of this 
new technology and the scientific discoveries that are of interest in the study 
of their effects on wild fauna and amphibians are described. Electromagnetic 
pollution (in the microwave and in the radiofrequency range) is a possible 
cause for deformations and decline of some amphibian populations. Keeping 
in mind that amphibians are reliable bio-indicators, it is of great importance 
to carry out studies on the effects of this new type of contamination. Finally, 
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some methodologies that could be useful to determine the adverse health 
effects are proposed.  [Copy filed in Docket 3/3/13 Item 349] 
 
7.4 Balmori, Alfonso, Possible Effects of Electromagnetic Fields from 
Phone Masts on a Population of White Stork (Ciconia ciconia), 
Electromagnetic Biology and Medicine, 24: 109–119, 2005 Abstract:  
Monitoring of a white stork population in Valladolid (Spain) in the vicinity 
of Cellular Phone Base Stations was carried out, with the objective of 
detecting possible effects. The total productivity, in the nests located within 
200meters of antennae, was 0�86±0�16. For those located further than 
300m, the result was practically doubled. Very significant differences among 
the total productivity were found.  In partial productivity, an average of 
1�44 ± 0�16 was obtained for the first group (within 200m of antennae) 
and of 1�65±0�13 for the second (further than 300m of antennae), 
respectively. The difference between both groups of nests in this case was 
not statistically significant.  Twelve nests (40%) located within than 200m of 
antennae never had chicks, while only one (3.3%) located further than 300m 
had no chicks. The electric field intensity was higher on nests within 200m 
than on nests further than 300m Interesting behavioral observations of the 
white stork nesting sites located within 100m of one or several cellsite 
antennae were carried out. These results are compatible with the possibility 
that microwaves are interfering with the reproduction of white storks and 
would corroborate the results of laboratory research by other authors.  
.[Copy filed in Docket 3/3/13 Item 349] 
 
7.5 Balmori, Alfonso and Orjan Hallberg, The Urban Decline of the House 
Sparrow(Passer domesticus):  A Possible Link with Electromagnetic 
Radiation, Electromagnetic Biology and Medicine, 26: 141–151, 2007 
Abstract:  During recent decades, there has been a marked decline of the 
house sparrow (Passer domesticus) population in the United Kingdom and 
in several western European countries. The aims of this study were to 
determine whether the population is also declining in Spain and to evaluate 
the hypothesis that electromagnetic radiation (microwaves) from phone 
antennae is correlated with the decline in the sparrow population.  
Significant declines (P = 0.0037) were observed in the mean bird density 
over (four year) time, and significantly low bird density was observed in 
areas with high electric field strength. The logarithmic regression of the 
mean bird density vs. field strength groups was calculated in increments. 
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The results support the hypothesis that electromagnetic signals are 
associated with the observed decline in the sparrow population. (In Spain) 
We conclude that electromagnetic pollution may be responsible, either by 
itself or in combination with other factors, for the observed decline of the 
species in European cities during recent years. The apparently strong 
dependence between bird density and field strength according to this work 
could be used for a more controlled study to test the hypothesis. 
[Copy filed in Docket 3/3/13 Item 349] 
 
7.6 Balmori, Alfonso, Mobile Phone Mast Effects on Common Frog (Rana 
temporaria) Tadpoles:  The City Turned into a Laboratory, 
Electromagnetic Biology and Medicine, 29: 31–35, 2010  Abstract:  An 
experiment has been made exposing eggs and tadpoles of the common frog 
(Rana temporaria) to electromagnetic radiation from several mobile (cell) 
phone antennae located at a distance of 140 meters. The experiment lasted 
two months, from the egg phase until an advanced phase of tadpole prior to 
metamorphosis. Measurements of electric field intensity (radiofrequencies 
and microwaves) in V/m obtained with three different devices were 1.8 to 
3.5 V/m. In the exposed group (n 1⁄4 70), low coordination of movements, 
an asynchronous growth, resulting in both big and small tadpoles, and a high 
mortality (90%) was observed. Regarding the control group (n 1⁄4 70) under 
the same conditions but inside a Faraday cage, the coordination of 
movements was normal, the development was synchronous, and a mortality 
of 4.2% was obtained. These results indicate that radiation emitted by phone 
masts in a real situation may affect the development and may cause an 
increase in mortality of exposed tadpoles. This research may have huge 
implications for the natural world, which is now exposed to high microwave 
radiation levels from a multitude of phone masts.  
[Copy filed in Docket 3/3/13 Item 350] 
 
7.7 Belyavskaya, N. A. Ultrastructure and Calcium Balance in Meristem 
Cells of Pea Roots Exposed to Extremely Low Magnetic Fields, Adv. 
Space Res. Vol. 28, No. 4, pp. 645-450, 2001.  Summary:  This study of 
plant roots exposed to extremely low magnetic fields, found a strong 
cytochemical reaction in root cells after exposure.  Abstract:  Abstract 
Investigations of low magnetic field (LMF) effects on biological systems 
have attracted attention of biologists due to planned space flights to other 
planets where the field intensity does not exceed 10(-5) Oe. Pea (Pisum 
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sativum L.) seeds were grown in an environment of LMF 3 days. In 
meristem cells of roots exposed to LMF, one could observe such 
ultrastructural peculiarities as a noticeable accumulation of lipid bodies, 
development of a lytic compartment (vacuoles, cytosegresomes and 
paramural bodies), and reduction of phytoferritin in plastids. Mitochondria 
were the most sensitive organelle to LMF application. Their size and relative 
volume in cells increased, matrix was electron-transparent, and cristae 
reduced. Because of the significant role of calcium signalling in plant 
responses to different environmental factors, calcium participation in LMF 
effects was investigated using a pyroantimonate method to identify the 
localization of free calcium ions. The intensity of cytochemical reaction in 
root cells after LMF application was strong. The Ca2+ pyroantimonate 
deposits were observed both in all organelles and in a hyaloplasm of the 
cells. Data obtained suggest that the observed LMF effects on ultrastructure 
of root cells were due to disruptions in different metabolic systems including 
effects on Ca2+ homeostasis.   www.ncbi.nlm.nih.gov/pubmed/11803967 
 
7.8 Burda Hynek, Sabine Begalla,1, Jaroslav Cˇervenýb,c, Julia Neefa, and 
Pavel Neˇmecd Extremely low-frequency electromagnetic fields disrupt 
magnetic alignment of ruminants  Proceedings of the National Academy of 
Science U S A. 2009 April 7; 106(14): 5708–5713.Published online 2009 
March 19. Abstract:  Resting and grazing cattle and deer tend to align their 
body axes in the geomagnetic North-South direction. The mechanism(s) that 
underlie this behavior remain unknown. Here, we show that extremely low-
frequency magnetic fields (ELFMFs) generated by high-voltage power lines 
disrupt alignment of the bodies of these animals with the geomagnetic field. 
Body orientation of cattle and roe deer was random on pastures under or 
near power lines. Moreover, cattle exposed to various magnetic fields 
directly be- neath or in the vicinity of power lines trending in various 
magnetic directions exhibited distinct patterns of alignment. The disturbing 
effect of the ELFMFs on body alignment diminished with the distance from 
conductors. These findings constitute evidence for magnetic sensation in 
large mammals as well as evidence of an overt behavioral reaction to weak 
ELFMFs in vertebrates. The demonstrated reaction to weak ELFMFs 
implies effects at the cellular and molecular levels.  
[Copy filed in Docket 3/3/13 Item 350] 
 
7.9 Belyaev IY, Shcheglov VS, Alipov YD, Polunin VA.  Resonance effect 
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of millimeter waves in the power range from 10(-19) to 3 x 10(-3) W/cm2 
on Escherichia coli cells at different concentrations, Bioelectromagnetics. 
1996;17(4):312-21. Abstract:  The effect of millimeter waves (MMWs) on 
the genome conformational state (GCS) of E. coli AB1157 cells was studied 
by the method of anomalous viscosity time dependencies (AVTD) in the 
frequency range of 51.64-51.85 GHz. The 51.755 GHz resonance frequency 
of the cell reaction to MMWs did not depend on power density (PD) in the 
range from 10(-19) to 3 x 10(-3) W/cm2. The half-width of the resonant 
reaction of cells showed a sigmoid dependence on PD, changing from 3 
MHz to 100 MHz. The PD dependence of the half-width had the same shape 
for different concentrations of exposed cells (4 x 10(7) and 4 x 10(8) 
cells/ml), whereas the magnitude of the 51.755 GHz resonance effect 
differed significantly and depended on the PD of MMW exposure. Sharp 
narrowing of the 51.755 GHz resonance in the PD range from 10(-4) to 10(-
7) W/cm2 was followed by an emergence of new resonance frequencies. The 
PD dependence of the MMW effect at one of these resonance frequencies 
(51.674 GHz) differed markedly from the corresponding dependence at the 
51.755 GHz resonance, the power window occurring in the range from 10(-
16) to 10(-8) W/cm2. The results obtained were explained in the framework 
of a model of electron-conformational interactions. The frequency-time 
parameters of this model appeared to be in good agreement with 
experimental data.  Very small radiation power density values 
(0.0000000000001 µW/cm² = 0,000000001 µW/m²) had an effect on coli 
bacteria response. 
 
7.10 Cammaerts, Marie-Claire, Philippe De Doncker, Xavier Patris, Franc 
̧ois Bellens, Zoheir Rachidi1 & David Cammaerts, GSM 900 MHz radiation 
inhibits ants’ association between food sites and encountered cues, 
Electromagnetic Biology and Medicine, Early Online: 1–15, 2012.    
Abstract:  The kinetics of the acquisition and loss of the use of olfactory 
and visual cues were previously obtained in six experimental colonies of the 
ant (Myrmica sabuleti MEINERT 1861), under normal conditions. In the 
present work, the same experiments were conducted on six other naive 
identical colonies of M. sabuleti, under electromagnetic radiation similar to 
those surrounding GSM and communication masts. In this situation, no 
association between food and either olfactory or visual cues occurred. After 
a recovery period, the ants were able to make such an association but never 
reached the expected score. Such ants having acquired a weaker olfactory or 
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visual score and still undergoing olfactory or visual training were again 
submitted to electromagnetic waves. Not only did they lose all that they had 
memorized, but also they lost it in a few hours instead of in a few days (as 
under normal conditions when no longer trained). They kept no visual 
memory at all (instead of keeping 10% of it as they normally do). The 
impact of GSM 900 MHz radiation was greater on the visual memory than 
on the olfactory one. These communication waves may have such a 
disastrous impact on a wide range of insects using olfactory and/or visual 
memory, i.e., on bees. [Copy filed in Docket 3/3/13 Item 350] 
 
7.11 Daniells, C., Duce, I., Thomas, D., Sewell, P., Tattersall, J., & de 
Pomerai, D. Transgenic nematodes as biomonitors of microwave-induced 
stress. Mutation Research, 399(1), 55-64, 1998. Transgenic nematodes 
(Caenorhabditis elegans strain PC72), carrying a stress-inducible reporter 
gene (Escherichia coli beta-galactosidase) under the control of a C. elegans 
hsp16 heat-shock promoter, have been used to monitor toxicant responses 
both in water and soil. ...Experiments in which the frequency and/or power 
settings were varied suggested a greater response at 21 than at 27 dBm, both 
at 750 and 300 MHz, although extremely variable responses were observed 
at 24 dBm and 750 MHz. Thus, lower power levels tended, if anything, to 
induce larger responses (with the above-mentioned exception), which is 
opposite to the trend anticipated for any simple heating effect. These results 
are reproducible and data acquisition is both rapid and simple. The evidence 
accrued to date suggests that microwave radiation causes measurable stress 
to transgenic nematodes, presumably reflecting increased levels of protein 
damage within cells (the common signal thought to trigger hsp gene 
induction).    Comment: Lower radiation levels caused larger responses than 
higher power density levels. Protein damage.  
http://www.ncbi.nlm.nih.gov/pubmed/9635489 
 
7.12 Denegre, J. M., Valles, J. M., Lin, K., Jordan, W. B., Mowry, K. L. 
Cleavage planes in frog eggs are altered by strong magnetic fields 
Proceedings of the National Academy of Science  (PNAS) 95:14729–14732, 
1998.   ABSTRACT:  Early cleavages of Xenopus embryos were oriented in 
strong, static magnetic fields. Third-cleavage planes, normally horizontal, 
were seen to orient to a vertical plane parallel with a vertical magnetic field. 
Second cleavages, normally vertical, could also be oriented by applying a 
horizontal magnetic field. We argue that these changes in cleavage-furrow 



PUC	  Docket	  2011-‐262	  Friedman	  on	  Remand	  
Intervenor	  DW	  et	  al	  Evidence	  7	  WILDLIFE	  /Animal	  

Replaces	  Category	  List	  Item	  403	  filed	  March	  4,	  2013	  
April	  9,	  2013	  

Page	  8	  of	  43	  

geometries result from changes in the orientation of the mitotic apparatus. 
We hypothesize that the magnetic field acts directly on the microtubules of 
the mitotic apparatus. Considerations of the length of the astral 
microtubules, their diamagnetic anisotropy, and flexural rigidity predict the 
required field strength for an effect that agrees with the data. This 
observation provides a clear example of a static magnetic-field effect on a 
fundamental cellular process, cell division.  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC24517 
 
7.13 Everaert, Joris, Dirk Bauwens, D.  A possible effect of electromagnetic 
radiation from mobile phone base stations on the number of breeding 
house sparrows (Passer domesticus)  Electromagnetic Biology and 
Medicine 26:63–72 , 2007.  Summary:  Long-term exposure to higher-level 
low-intensity (pulsed) PM MW radiation negatively affects the abundance 
and/or the behavior of House Sparrows in the wild.  Spatial variation in the 
number of House Sparrow males was negatively and highly significantly 
related to the strength of electric fields from both the 900 and 1800MHz 
downlink frequency bands and from the sum of these bands.  Fewer House 
Sparrow males were seen at locations with relatively high electric field 
strength values of GSM base stations.   
[Copy filed in Docket 3/3/13 Item 350] 
 
7.14 Favre, Daniel, Mobile phone-induced honeybee worker piping, 
Apidologic, Switzerland, Open Access at Springerlink.com April, 2010.  
Abstract – The worldwide maintenance of the honeybee has major 
ecological, economic, and political implications. In the present study, 
electromagnetic waves originating from mobile phones were tested for 
potential effects on honeybee behavior. Mobile phone handsets were placed 
in the close vicinity of honeybees. The sound made by the bees was recorded 
and analyzed. The audiograms and spectrograms revealed that active mobile 
phone handsets have a dramatic impact on the behavior of the bees, namely 
by inducing the worker piping signal. In natural conditions, worker piping 
either announces the swarming process of the bee colony or is a signal of a 
disturbed bee colony. Daniel Favre is a scientific collaborator in the 
laboratory of Cellular Biotechnology, Swiss Federal Institute of Technology 
and the Apiary School of the City of Lausanne.   
[Copy filed in Docket 3/3/13 Item 350] 
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7.15 Haggerty, Katie, Adverse Influence of Radio Frequency Background 
on Trembling Aspen Seedlings: Preliminary Observations. International 
Journal of Forestry Research, Volume 2010, Article ID 836278, 7 pages. 
Numerous incidents of aspen decline have been recorded in North America 
over the past half century, and incidents of very rapid mortality of aspen 
clones have been observed in Colorado since 2004. The radio frequency 
(RF) environment of the earth has undergone major changes in the past two 
centuries due to the development and use of electricity in power and 
communications applications, and the anthropogenic RF background 
continues to increase in intensity and complexity. This study suggests that 
the RF background may have strong adverse effects on growth rate and fall 
anthocyanin production in aspen, and may be an underlying factor in aspen  
decline.  This report has photos for comparison and can be found 
at:  http://www.hindawi.com/journals/ijfr/2010/836278.html    
Comment: See also Selga & Selga (1996) and Brumelis et al. (1996) 
[Copy filed in Docket 3/3/13 Item 351] 
 
7.16 Fernie, K. J., Bird, D. M., Dawson, R.D., Lague, P. C. (2000). Effects 
of electromagnetic fields on the reproductive success of American kestrels  
Physiol. Biochem. Zool.  73:60–65   ABSTRACT:  Reduced reproductive 
success of birds nesting near power lines has been documented but never 
directly attributed to electro- magnetic fields (EMFs). Laboratory studies 
have identified EMF effects on embryonic development, but reproductive 
success of wild birds is dependent on additional factors, including fertility, 
egg size, hatching, and fledging success. We tested whether EMFs affect 
reproductive success of birds. Captive American kestrels (Falco sparverius) 
were bred for one season per year for 2 yr under either controlled or EMF 
conditions. EMF ex- posure was equivalent to that experienced by wild 
reproducing kestrels and was weakly associated with reduced egg laying in 1 
yr only. In both years fertility was higher, but hatching success was lower in 
EMF pairs than control pairs. Fledging success was higher in EMF pairs 
than control pairs in 1995 only. Egg composition and embryonic 
development were examined in 1 yr only, but hatchlings were measured in 
both years. EMF eggs were larger, with more yolk, albumen, and water, but 
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had thinner egg shells than control eggs. Late-term EMF embryos were 
larger and longer than control embryos, although hatchlings were similar in 
body mass and size. EMF exposure affected reproductive success of kestrels, 
increasing fertility, egg size, embryonic development, and fledging success 
but reducing hatching success. 
www.avaate.org/IMG/pdf/Fernie2000_pbz73_60-65.pdf 
 
7.17 Galeev, A. L.The effects of microwave radiation from mobile 
telephones on humans and animals Neurosci. Behav. Physiol. 30:187–194, 
2000.   Abstract:  This article presents a brief review of current mobile 
telecommunications systems, which represent a source of microwave 
pollution of the environment. It has been shown that the biological effects of 
radiation from cellular telephones involve the time factor for the real effects 
on the body. Results of studies of the biological effects of low-intensity 
modulated microwave irradiation, including that from cellular telephones, 
lead to the conclusion that irradiation does not have pathological effects on 
the body, but does induce the usual non-specific adaptive reactions. It is only 
in conditions of serious derangements of the immune system and prolonged 
exposure with cumulative effects that cancerogenic effects can occur in the 
body; as in other examples of external influences on the body, this is 
mediated by disruption of the balance between cellular repair systems and 
damage, the latter being favored. Several methods for studying low-intensity 
microwave irradiation are presented; these can be used for investigating its 
influence on psychophysiological functions in humans. 
 
7.18 Goldsworthy, Andrew The Birds, the Bees and Electromagnetic 
Pollution.  Dr. Goldsworthy is an Honorary Lecturer in Biology at the 
Imperial College London. His is a botanist by training, but His research and 
teaching, extend from the physiology and biochemistry of photosynthesis 
and photorespiration through the biological effects of electromagnetically 
treated water to the electrophysiology of plants.  May, 2009.  His interest in 
the biological effects of electromagnetic fields dates back over 30 years but 
has only recently come to fruition with the publication of a new theory that 
explains many of their seemingly weird effects in simple physico-chemical 
terms. It was first published (mainly in relation to plants) in Plant 
Electrophysiology – Theory and Methods, Ed AG Volkov (Springer 2006). 
http://mcs-america.org/ 
[Copy filed in Docket 3/3/13 Item 351]   
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7.19 Grefner, N. M., Yakovleva, T. L., Boreysha, I. K.  Effects of 
electromagnetic radiation on tadpole development in the common frog 
(Rana temporaria L.). Russian J. Ecol. 29:133–134, 1998. 
 
7.20 Grigoriev, Iu. G. Influence of the electromagnetic field of the mobile 
phones on chickens embryo, to the evaluation of the dangerousness after 
the criterion of this mortality. J. Radiation Biol. 5:541–544, 2003  Abstract:   
Chicken embryos were exposed to EMF from GSM mobile phone during the 
embryonic development (21 days). As a result the embryo mortality rate in 
the incubation period increased to 75% (versus 16% in control group).  
http://www.ncbi.nlm.nih.gov/pubmed/14658287 
 
7.20 Grundler W, Kaiser F, Keilmann F, Walleczek J. 
Naturwissenschaften. 1992 Dec;79(12):551-9. Mechanisms of 
electromagnetic interaction with cellular systems  GSF-Forschungszentrum 
für Umwelt und Gesundheit, Neuherberg, FRG.  Abstract:  The question of 
how electromagnetic fields--static or low to high frequency--interact with 
biological systems is of great interest. The current discussion among 
biologists, chemists, and physicists emphasizes aspects of experimental 
verification and of defining microscopic and macroscopic mechanisms. Both 
aspects are reviewed here. We emphasize that in certain situations 
nonthermal interactions of electromagnetic fields occur with cellular 
systems.  For example, 0.000005 µW/cm² = 0,05 µW/m² affected yeast 
growth. 
 
7.21 Harst, Wolfgang, Jochen Kuhn & Hermann Stever.  (2 Articles) Can 
Electromagnetic Exposure Cause a Change in Behaviour?  Studying 
Possible Non-Thermal Influences on Honey Bees- An Approach within 
the Framework of Educational Informatics. ACTA SYSTEMICA – IIAS 
International Journal, Vol. VI, No. 1, 1-6  2006.  Partial abstract:  The 
pilot study explores the non-thermal influence of high- frequency 
electromagnetic fields. Therefore we observe the behaviour of honey bees 
(apis mellifera carnica) by exposing them to the radiation of DECT-phones.  
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The observed parameters were the building be haviour of the bees within the 
beehive, its weight and especially the bees’ returning behaviour. Results 
indicate that success of the hive based on cone weight and returning bees 
was significantly better for non-exposed hives.  Because studies using 
human beings are banned in the field of high-frequency electromagnetic 
radiation, adequate bioindicators should be used to evaluate a possible 
model. Therefore it is necessary that the brainstructure of the bioindicator is 
similar in important aspects to that of human beings and that it could be 
resonantly stimulated by the frequency of mobile phones because of its size. 
Consequently it is necessary to find a suitable bioindicator to verify a 
respective model of explanation of the effect of high-frequency 
electromagnetic fields on human beings, especially on the human 
brainstructure. The results show that honey bees are suitable for studying the 
neuronal basics of learning and memory. Furthermore honey bees turn out to 
be permissible and suitable bioindicators to develop adequate models of 
explanation for the effect of high-frequency electromagnetic fields on human 
beings, especially on the structure of their brain. Observations of honey bees 
also make it possible to develop corresponding theoretically guided models 
of effect, which are based on the theory of supersigns. 
[Copy filed in Docket 3/3/13 Item 351] 
 
7.22 Harst, Wolfgang, Hermann Stever, Jochen Kuhn, Christoph Otten, 
Bernd Wunder, Wolfgang Harst Verhaltensänderung unter 
elektromagnetischer Exposition Pilotstudie 2005  [German Original of 7.21] 
 
7.23 (see 7.15) 
 
7.24 Hotary, K. B., Robinson, K. R. Evidence of a role for endogenous 
electrical fields in chick embryo development. Development 114:985–996, 
1992 Abstract:  We have tested directly the hypothesis that the endogenous 
electrical field in the chick embryo plays a causal role in development. 
Conductive implants, which shunt currents out of the embryo and thus alter 
the internal field, were placed under the dorsal skin at the mid-trunk level of 
stage 11-15 embryos. Currents leaving the posterior intestinal portal (p.i.p.) 
of these embryos were reduced by an average of 30%. Control embryos 
receiving non-conductive implants showed no change in p.i.p. currents. In 
the group receiving current shunts, 92% of the embryos exhibited some 
developmental abnormality. Only 11% of the control group displayed 
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defects. The most common defect in the experimental group (81%) was in 
tail development. Tail defects ranged from complete absence to the 
formation of a normal length, but morphologically abnormal tail. Internally, 
tail structures (neural tube, notochord and somites) were frequently absent or 
aberrantly formed. In 33% of the experimental embryos, the notochord 
continued lengthening in the absence of any other tail development. This led 
to the formation of ourenteric outgrowths from the hindgut. Defects in limb 
bud and head development were also found in experimentally treated 
embryos, but at a much lower frequency than tail defects. The abnormalities 
observed in experimental embryos were very similar to those produced 
naturally in rumpless mutant chicks. A vibrating probe analysis of these 
mutants (from both dominant and recessive strains) showed that currents 
leaving the p.i.p. were significantly lower in phenotypically abnormal 
mutants than in wild-type and phenotypically normal mutant embryos from 
both strains. There was no apparent correlation between the average 
transepithelial potential (TEP) of these mutants and the development of tail 
abnormalities. The possible role of endogenous electrical fields in chick tail 
development is discussed. 
 
7.24 Karabarbounis, A., Margaritis, L. H. (2004). Effect of GSM 900 
MHz mobile phone radiation on the reproductive capacity of Drosophila 
melanogaster.  Electromagn. Biol. Med. 23:29–43  Pulsed radio frequency, 
(RF), electromagnetic radiation from common GSM mobile phones, (Global 
System for Mobile Telecommunications) with a carrier frequency at 900 
MHz, “modulated” by human voice, (speaking emission) decreases the 
reproductive capacity of the insect Drosophila melanogaster by 50%–60%, 
whereas the corresponding “nonmodulated” field (nonspeaking emission) 
decreases the reproductive capacity by 15%–20%. The insects were exposed 
to the near field of the mobile phone antenna for 6 min per day during the 
first 2–5 days of their adult lives. The GSM field is found to affect both 
females and males. Our results suggest that this field-radiation decreases the 
rate of cellular processes during gonad development in insects. 
http://informahealthcare.com/doi/abs/10.1081/JBC-120039350 
 
7.25 Kimmel S et al. Electromagnetic radiation: Influences on honeybees 
(Apis mellifera). Kimmel, S., J. Kuhn, W. Harst, and H. Stever. 2006. 
Electromagnetic radiation: influences on honeybees (Apis mellifera). 
Institute Environmental Sciences, Institute Science and Science Education, 
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and Institute Educational Informatics, Univ. Koblenz-Landau/Campus 
Landau, Germany. 6 pp. Presented at IAAS 2007 Summary:  Study resulted 
in a significant difference between non-exposed and fully irradiated bees 
was the result of the influence of high-frequency PM RF/MW radiation. In 
this case, significant variations in the behaviour of Apis mellifera under the 
influence of non-ionizing radiation were tested. The presented data set is 
based on earlier studies from 2005, which showed significant differences in 
returning, 39.7% of the non- irradiated bees came back compared to 7.3% of 
the irradiated ones.  [Copy filed in Docket 3/3/13 Item 352] 
 
7.26 Kimmel S, Kuhn J, Harst W, Stever H, 2007. Effects of 
electromagnetic exposition on the behavior of the honeybee (Apis 
mellifera). Environmental Systems Research, 8: 1–8. 
 
7.27 Kimmel et al. (2006) performed field experiments on honeybees under 
conditions nearly identical to the Harst et al. (2006) protocol except that 
bees were stunned with CO2 and released simultaneously 500 m (1,635 ft) 
from the hives. However, in one of their experimental groups, they shielded 
the radiation source and antenna in a reed and clay box to address potential 
biases raised in the Harst et al. study. Sixteen total hives were tested, 8 of 
which were irradiated. After 45 minutes when the observations were 
terminated, 39.7% of the non-irradiated bees had returned to their hives 
while only 7.3% of the irradiated bees had. 
 
7.28 Kesari K., K, Kumar S, Behari J. 900-MHz microwave radiation 
promotes oxidation in rat brain.  Electromagn Biol Med. 2011 
Dec;30(4):219-34. doi: 10.3109/15368378.2011.587930. 
Bioelectromagnetic Laboratory, School of Environmental Sciences, 
Jawaharlal Nehru University, New Delhi-110067, India. 
Abstract:  Recently, there have been several reports referring to detrimental 
effects due to radio frequency electromagnetic fields (RF-EMF) exposure. 
Special attention was given to investigate the effect of mobile phone 
exposure on the rat brain. Since the integrative mechanism of the entire body 
lies in the brain, it is suggestive to analyze its biochemical aspects. For this, 
35-day old Wistar rats were exposed to a mobile phone for 2 h per day for a 
duration of 45 days where specific absorption rate (SAR) was 0.9 W/Kg. 
Animals were divided in two groups: sham exposed (n = 6) and exposed 
group (n = 6). Our observations indicate a significant decrease (P < 0.05) in 
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the level of glutathione peroxidase, superoxide dismutase, and an increase in 
catalase activity. Moreover, protein kinase shows a significant decrease in 
exposed group (P < 0.05) of hippocampus and whole brain. Also, a 
significant decrease (P < 0.05) in the level of pineal melatonin and a 
significant increase (P < 0.05) in creatine kinase and caspase 3 was observed 
in exposed group of whole brain as compared with sham exposed. Finally, a 
significant increase in the level of ROS (reactive oxygen species) (P < 0.05) 
was also recorded. The study concludes that a reduction or an increase in 
antioxidative enzyme activities, protein kinase C, melatonin, caspase 3, and 
creatine kinase are related to overproduction of reactive oxygen species 
(ROS) in animals under mobile phone radiation exposure. Our findings on 
these biomarkers are clear indications of possible health implications. 
http://www.ncbi.nlm.nih.gov/pubmed/22047460  
 
7.29 Kesari KK, Kumar S, Behari Effects of radiofrequency 
electromagnetic wave exposure from cellular phones on the 
reproductive pattern in male Wistar rats.  J. Appl Biochem Biotechnol. 
2011 Jun;164(4):546-59. Epub 2011 Jan 15.  Abstract:  The present study 
investigates the effect of free radical formation due to mobile phone 
exposure and effect on fertility pattern in 70-day-old male Wistar rats (sham 
exposed and exposed). Exposure took place in Plexiglas cages for 2 h a day 
for 35 days to mobile phone frequency. The specific absorption rate was 
estimated to be 0.9 W/kg. An analysis of antioxidant enzymes glutathione 
peroxidase (P  <  0.001) and superoxide dismutase (P  <  0.007) showed a 
decrease, while an increase in catalase (P  <  0.005) was observed. 
Malondialdehyde (P  <  0.003) showed an increase and histone kinase 
(P  =  0.006) showed a significant decrease in the exposed group. Micronuclei 
also show a significant decrease (P  <  0.002) in the exposed group. A 
significant change in sperm cell cycle of G(0)-G(1) (P  =  0.042) and G(2)/M 
(P  =  0.022) were recorded. Generation of free radicals was recorded to be 
significantly increased (P  =  0.035). Our findings on antioxidant, 
malondialdehyde, histone kinase, micronuclei, and sperm cell cycle are clear 
indications of an infertility pattern, initiated due to an overproduction of 
reactive oxygen species. It is concluded that radiofrequency electromagnetic 
wave from commercially available cell phones might affect the fertilizing 
potential of spermatozoa. 
 
7.30 Kesari KK, Kumar S, Behari J.  Mobile phone usage and male 
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infertility in Wistar rats.  Indian J Exp Biol. 2010 Oct;48(10):987-
92.Bioelectromagnetic Laboratory, School of Environmental Sciences 
Jawaharlal Nehru University, New Delhi 110 067, India.  Abstract:  A 
significant decrease in protein kinase C and total sperm count along with 
increased apoptosis were observed in male Wistar rats exposed to mobile 
phone frequencies (2 h/day x 35 days at 0.9 W/kg specific absorption rate). 
The results suggest that a reduction in protein kinase activity may be related 
to overproduction of reactive oxygen species (ROS) under microwave field 
exposure. Decrease in sperm count and an increase in apoptosis may be 
causative factor due to mobile radiation exposure leading to infertility. 
7.31 Korall, H., Leucht, T., & Martin, H. (1988). Bursts of magnetic fields 
induce jumps of misdirection in bees by a mechanism of magnetic 
resonance. Journal of Comparative Physiology A: Neuroethology, Sensory, 
Neural, and Behavioral Physiology, 162(3), 279284. doi: 
10.1007/BF00606116.   "Magnetic field (MF) bursts at a frequency of 250 
Hz oriented parallel to the fieldlines of the EMF induce unequivocal "jumps" 
of misdirection of up to +10°."  
http://www.springerlink.com/content/v6406173767q7445/   Comment: 
Artificial EMF fields bursts caused changes in bees′ orientation ability. 
[Copy filed in Docket 3/3/13 Item 352] 
7.32 Kumar, N. R., Sangwan, S., Badotra, P. (2011). Exposure to cell phone 
radiations produces biochemical changes in worker honey bees. Toxicol. 
Int. 18:70–72. PMID: 21430927   Abstract:  The present study was carried 
out to find the effect of cell phone radiations on various biomolecules in the 
adult workers of Apis mellifera L. The results of the treated adults were 
analyzed and compared with the control. Radiation from the cell phone 
influences honey bees' behavior and physiology. There was reduced motor 
activity of the worker bees on the comb initially, followed by en masse 
migration and movement toward "talk mode" cell phone. The initial quiet 
period was characterized by rise in concentration of biomolecules including 
proteins, carbohydrates and lipids, perhaps due to stimulation of body 
mechanism to fight the stressful condition created by the radiations. At later 
stages of exposure, there was a slight decline in the concentration of 
biomolecules probably because the body had adapted to the stimulus. 
http://www.ncbi.nlm.nih.gov/pubmed/21430927 
[Copy filed in Docket 3/3/13 Item 352] 
 
7.33 Kumar NR, S. Sangwan, and P. Badotra, Toxicol Int. 2011 
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Jan;18(1):70-2. doi: 10.4103/0971-6580.75869.  Exposure to cell phone 
radiations produces biochemical changes in worker honey bees.  
Department of Zoology, Punjab University, Chandigarh - 160 014, India.  
Abstract:  The present study was carried out to find the effect of cell phone 
radiations on various biomolecules in the adult workers of Apis mellifera L. 
The results of the treated adults were analyzed and compared with the 
control. Radiation from the cell phone influences honey bees' behavior and 
physiology. There was reduced motor activity of the worker bees on the 
comb initially, followed by en masse migration and movement toward "talk 
mode" cell phone. The initial quiet period was characterized by rise in 
concentration of biomolecules including proteins, carbohydrates and lipids, 
perhaps due to stimulation of body mechanism to fight the stressful 
condition created by the radiations. At later stages of exposure, there was a 
slight decline in the concentration of biomolecules probably because the 
body had adapted to the stimulus. 
7.34 Kuhn J, Stever H (2002), ‘Einwirkungen hochfrequenter 
elektromagnetischer Felder auf Bienenvölker’, Deutsches Bienen Journal, 
10; Bd. 4; S. 19-22 (Effects of High Frequency Electromagnetic Fields on 
Bee Populations) 
7.35 Kuhn J, Stever H (2001), ‘Handy-Boom: eine Gefahr für die Imkerei?’. 
In: ADIZ 35/die biene 137/Imkerfreund 56, Bd. 2; S. 12-13 (Mobile phone-
boom: a Danger for Bee-keeping?) 
7.36 Kuhn J, Stever H (2000), ‘Verringerung des Einflusses von 
Hochspannungsleitungen auf die Bienenvölker’. In: Die neue Bienezucht, 
27; Bd. 10; S. 314-317 (Reduction in the Influence of High Voltage Cables 
on the Bee Population) 
7.37 Kuhn J, Stever H (1999), ‘Beeinflussung des elektrischen Feldes durch 
verschiedene Materialien der Bienenkästen’. Deutsches Bienen Journal, 7 
(4), 23-25 (Electric Field Influence on Bees through different Hive 
Materials) 
7.38 Lai, H., Singh, N. P. (1995). Acute low-intensity microwave exposure 
increases DNA single-strand breaks in rat brain cells. Bioelectromagnetics 
16:207–210 Abstract:  Levels of DNA single-strand break were assayed in 
brain cells from rats acutely exposed to low-intensity 2450 MHz 
microwaves using an alkaline microgel electrophoresis method. Immediately 
after 2 h of exposure to pulsed (2 microseconds width, 500 pulses/s) 
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microwaves, no significant effect was observed, whereas a dose rate-
dependent [0.6 and 1.2 W/kg whole body specific absorption rate (SAR)] 
increase in DNA single-strand breaks was found in brain cells of rats at 4 h 
postexposure. Furthermore, in rats exposed for 2 h to continuous-wave 2450 
MHz microwaves (SAR 1.2 W/kg), increases in brain cell DNA single-
strand breaks were observed immediately as well as at 4 h postexposure.  
http://www.ncbi.nlm.nih.gov/pubmed/7677797  
 
7.39 Lai, H., Singh, N. P. (1996). DNA single- and double-strand DNA 
breaks in rat brain cells after acute exposure to low-level radiofrequency 
electromagnetic radiation. Int. J. Radiat. Biol. 69:513–521, Abstract 
We investigated the effects of acute (2-h) exposure to pulsed (2-micros pulse 
width, 500 pulses s(-1)) and continuous wave 2450-MHz radiofrequency 
electromagnetic radiation on DNA strand breaks in brain cells of rat. The 
spatial averaged power density of the radiation was 2mW/cm2, which 
produced a whole-body average-specific absorption rate of 1.2W/kg. Single- 
and double-strand DNA breaks in individual brain cells were measured at 4h 
post-exposure using a microgel electrophoresis assay. An increase in both 
types of DNA strand breaks was observed after exposure to either the pulsed 
or continuous-wave radiation, No significant difference was observed 
between the effects of the two forms of radiation. We speculate that these 
effects could result from a direct effect of radiofrequency electromagnetic 
energy on DNA molecules and/or impairment of DNA-damage repair 
mechanisms in brain cells. Our data further support the results of earlier in 
vitro and in vivo studies showing effects of radiofrequency electromagnetic 
radiation on DNA. 
 
7.40 Landesman, R. H., Douglas, W. S. Abnormal limb regeneration in 
adult newts exposed to a pulsed electromagnetic field. Teratology 42:137–, 
1990.  Abnormal limb regeneration in adult newts exposed to a pulsed 
electromagnetic field. Abstract:  This investigation examined two questions: 
1) whether or not forelimb regeneration results in a faithful replacement of 
the distal skeletal pattern and 2) what effect exposure to a pulsed 
electromagnetic field (PEMF), the type reported to facilitate healing of 
human non-united bone fractures, would have on the process of limb 
regeneration. Of the native forelimbs, 98% (132 out 134) had a skeletal 
pattern that showed little difference with the only variation being the range 
of carpal bones (5-8). Following a 4-5 month postamputation period, the 
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skeletal pattern of the normal regenerates was examined. While 72% (135 
out of 188) of these forelimbs resembled the native group, 28% (53 out of 
188) were abnormal. These abnormalities consisted of the loss of a digit, 
fused carpals, and long bone defects which occurred singly or in 
combination with one another. Exposure to a PEMF for the first 30 days 
postamputation, followed by a 3-4 month postamputation period, produced 
in addition to the normal (60%, 144 out of 240) and abnormal forelimbs 
(28%, 67 out of 240), a group of forelimbs with unique gross defects (12%, 
28 out of 240). These defects, occurring singly or in combination, included 
the loss of two or more digits with associated loss of carpals, absence of the 
entire hand pattern, and abnormalities associated with the radius and ulna. 
We can offer no explanation for these observations. 
 
7.41.0 Lerchl, D, A Lerchl, P. Hantsch, A. Bitz, J. Strecken, V. Hansen, 
Studies on the Effects of Radio-Frequency Fields on Conifers, University 
of Wuppertal, Chair of Electromagnetic Theory; Conference Poster.  
Summary:  Chair of the Electromagnetic Theory Department at the 
University of Wuppertal and others present research findings funded by a 
grant from the Ministry of Science of Northrhine-Westphalis.  Despite 
marginally altered growth due to exposure, the physiology of exposed 
conifers seems to be negatively influenced by exposure to EMF at 383 MHz 
causing a decline in the photosynthetic system which may the first indication 
of a decline in the plant’s overall status.   
[Copy filed in Docket 3/3/13 Item 353] 
 
7.41.1  Levitt, B. Blake, The Environmental Effects of Wireless 
Technologies and Other sources of Nonionizing Radiation; An Overview by 
B. Blake Levitt.  Summary:  Overview of Wildlife Effects research by award 
winning medical and scientific journalist and author of the book 
Electromagnetic Fields, A Consumer’s Guide to the Issues and How to 
Protect Ourselves; Taken from an invited speech presented at the Royal 
college of Physicians, London, England, 2002.   
[Copy filed in Docket 3/3/13 Item 353] 
 
7.42 Litovitz, Theodore, Andrea Di Carlo, Nicole White, Fuling Guo, Peter, 
Garret, Chronic Electromagnetic Field Exposure Decreases HSP70 Levels 
and Lowers Cytoprotection, Journal of Cellular Biochemistry 84:447-454, 
2002.  Summary:  This study found decreases in the production of heat 
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shock proteings in chick embryos.  Heat shock proteins help maintain the 
conformation of cellular proteins during periods of stress.  A decrease in 
their production diminishes cellular protection in a way that could lead to 
cancer and other disease.   
 
 
 
7.43 Magras I, Xenos T. RF Radiation-Induced Changes in the Prenatal 
Development of Mice. Bioelectromagnetics 18:455-461, 1997. Near almost 
100 TV and FM broadcast transmitters, with exposure levels between 0.168 
µW/cm2 and 1.053 µW/cm2, found in the more exposed groups testicular 
damage and decreasing size of litters to irreversible infertility. 
 
7.44 Manville, A.M., II. 2009. Towers, turbines, power lines, and buildings 
– steps being taken by the U.S. Fish and Wildlife Service to avoid or 
minimize take of migratory birds at these structures. In C.J. Ralph and T.D. 
Rich (editors). Proceedings 4th International Partners in Flight Conference, 
February 2008, McAllen, TX.  Includes a section on possible tower radiation 
issues.  The section serves as a very good review of the literature in that in 
contains more than what Interveners have provided.  Manville says, “The 
radiation issue has only become a recent development with field studies 
begun around 2000 in Europe (Balmori 2003, 2005, Balmori and Hallberg 
2007, Everaert and Bauwens 2007) and laboratory studies conducted in the 
U.S. during the late 1990s (T. Litovitz 2002 pers. comm., DiCarlo et al. 
2002). Virtually unknown, however, are the potential effects of non-ionizing, 
non-thermal tower radiation on avifauna, including at extremely low 
radiation levels, far below the safe exposure level previously determined for 
humans. These “safe” levels were based on thermal heating standards, now 
inapplicable. The standards are now more than 25 years out of date, and the 
U.S. Environmental Protection Agency (EPA) office tasked to direct human 
safety issues was eliminated due to budget cuts in the early 1980s. No 
government agency currently monitors the rising background levels of 
electromagnetic radiation (EMF). “ [Copy filed in Docket 3/3/13 Item 353] 
 
7.45 Manville, A.M.  (see USFWS) “Congressional Staff Briefing on the 
Environmental and Human Health Effects of Radiofrequency (RF) 
Radiation,” House Capitol 5, Washington, DC, May 10, 2007 Summary:  
US Fish and Wildlife Service has growing concern about the potential 



PUC	  Docket	  2011-‐262	  Friedman	  on	  Remand	  
Intervenor	  DW	  et	  al	  Evidence	  7	  WILDLIFE	  /Animal	  

Replaces	  Category	  List	  Item	  403	  filed	  March	  4,	  2013	  
April	  9,	  2013	  

Page	  21	  of	  43	  

impacts of low level, non-thermal radiation on resident and migrating birds 
and bats and other living resources including bees.  All three of those species 
are involved in over 18 billion per year global food and forest products 
industry pollination.  The presentation emphasized that what is needed 
desperately is independent, unbiased research.   [Copy filed in Docket under 
USFWS] 
 
7.46 Nittby H, Grafstrom G, Tian DP, Malmgren L, Brun A, Persson BRR, 
Salfor LG and Eberhardt J. Bioelectromagnetics 29: 219-232: 2008.  
Summary:  This study showed cognitive impairment in rats after long-term 
exposure to PM MW radiation. This is study of rats shows that after 2 hours 
per week for 55 weeks there was impaired memory for objects in exposed as 
compared to sham animals. [Copy to be filed in Docket] 
 
7.47 Panagopoulos, Dimitris, D. Avangelia, Chavdoula, and Lukas H. 
Margaritis,  Bioeffects of mobile telephony radiation in relation to its 
intensity or distance from the antennae, Int. J. Radiat. Biol., Vol. 86, No. 5, 
May 2010, pp. 345–357  Purpose: To examine the bioactivity of GSM 900 
and 1800 (Global System for Mobile Telecommunications) radiations, in 
relation to the distance from the antenna or to the radiation-field intensities. 
Materials and methods: Drosophila melanogaster adult insects were exposed 
to the radiation of a GSM 900/1800 mobile phone antenna at different 
distances ranging from 0 to 100 cm, and the effect on their reproductive 
capacity and cell death induction in the gonads by the use of TUNEL 
(Terminal deoxynucleotide transferase dUTP Nick End Labeling) assay, was 
studied.  Results:  These radiations/fields decreased the reproductive 
capacity by cell death induction, at all the different distances tested. The 
effect diminished with the distance/decreasing intensities. An increased 
bioactivity ‘window’ was revealed at distances of 20–30 cm from the mobile 
phone antenna, (radiation intensity around 10 mW/cm2) where the effect 
became highest, in relation to smaller or longer distances. The effect 
diminished considerably for distances longer than 40–50 cm and became not 
evident for distances longer than 1 m or radiation intensities smaller than 1 
mW/cm2.  Conclusions: GSM bioactivity is highest for intensities down to 
less than 10 mW/cm2 and still evident until 1 mW/cm2 exhibiting ‘window’ 
effects. [Copy filed in Docket 3/3/13 Item 353] 
 
7.47b. Panagopoulos, D. J., Chavdoula, E. D., Nezis, I. P., Margaritis, L. H. 
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(2007). Cell death induced by GSM 900-MHz and DCS 1800-MHz mobile 
telephony radiation. Mutat Res. 626:69–78.  Abstract:  In the present study, 
the TUNEL (Terminal deoxynucleotide transferase dUTP Nick End 
Labeling) assay--a well known technique widely used for detecting 
fragmented DNA in various types of cells--was used to detect cell death 
(DNA fragmentation) in a biological model, the early and mid stages of 
oogenesis of the insect Drosophila melanogaster. The flies were exposed in 
vivo to either GSM 900-MHz (Global System for Mobile 
telecommunications) or DCS 1800-MHz (Digital Cellular System) radiation 
from a common digital mobile phone, for few minutes per day during the 
first 6 days of their adult life. The exposure conditions were similar to those 
to which a mobile phone user is exposed, and were determined according to 
previous studies of ours [D.J. Panagopoulos, A. Karabarbounis, L.H. 
Margaritis, Effect of GSM 900-MHz mobile phone radiation on the 
reproductive capacity of D. melanogaster, Electromagn. Biol. Med. 23 (1) 
(2004) 29-43; D.J. Panagopoulos, N. Messini, A. Karabarbounis, A.L. 
Philippetis, L.H. Margaritis, Radio frequency electromagnetic radiation 
within "safety levels" alters the physiological function of insects, in: P. 
Kostarakis, P. Stavroulakis (Eds.), Proceedings of the Millennium 
International Workshop on Biological Effects of Electromagnetic Fields, 
Heraklion, Crete, Greece, October 17-20, 2000, pp. 169-175, ISBN: 960-
86733-0-5; D.J. Panagopoulos, L.H. Margaritis, Effects of electromagnetic 
fields on the reproductive capacity of D. melanogaster, in: P. Stavroulakis 
(Ed.), Biological Effects of Electromagnetic Fields, Springer, 2003, pp. 545-
578], which had shown a large decrease in the oviposition of the same insect 
caused by GSM radiation. Our present results suggest that the decrease in 
oviposition previously reported, is due to degeneration of large numbers of 
egg chambers after DNA fragmentation of their constituent cells, induced by 
both types of mobile telephony radiation. Induced cell death is recorded for 
the first time, in all types of cells constituting an egg chamber (follicle cells, 
nurse cells and the oocyte) and in all stages of the early and mid-oogenesis, 
from germarium to stage 10, during which programmed cell death does not 
physiologically occur. Germarium and stages 7-8 were found to be the most 
sensitive developmental stages also in response to electromagnetic stress 
induced by the GSM and DCS fields and, moreover, germarium was found 
to be even more sensitive than stages 7-8. 
 
7.48 Narayanan, SN et al, Effect of radio-frequency electromagnetic 
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radiations (RF-EMR) on passive avoidance behaviour and hippocampal 
morphology in Wistar rats.  Ups J Med Sci. 2010 May;115(2):91-6. 
Excerpted Abstract:  We evaluated the effect of RF-EMR from mobile 
phones on passive avoidance behaviour and hippocampal morphology in 
rats.  MATERIALS AND METHODS:  Healthy male albino Wistar rats 
were exposed to RF-EMR by giving 50 missed calls (within 1 hour) per day 
for 4 weeks, keeping a GSM (0.9 GHz/1.8 GHz) mobile phone in vibratory 
mode (no ring tone) in the cage. After the experimental period, passive 
avoidance behaviour and hippocampal morphology were studied. 
RESULTS:  Passive avoidance behaviour was significantly affected in 
mobile phone RF-EMR-exposed rats demonstrated as shorter entrance 
latency to the dark compartment when compared to the control rats. Marked 
morphological changes were also observed in the CA(3) region of the 
hippocampus of the mobile phone-exposed rats in comparison to the control 
rats.  CONCLUSION:  Mobile phone RF-EMR exposure significantly 
altered the passive avoidance behaviour and hippocampal morphology in 
rats.  PMID: 20095879 [Copy filed in Docket 3/3/13 Item 354] 
 
7.49 Narayanan SN, Kumar RS, Potu BK, Nayak S, Mailankot M.Spatial 
memory performance of Wistar rats exposed to mobile phone.  Clinics 
(Sao Paulo). 2009;64(3):231-4.  With the tremendous increase in number of 
mobile phone users world wide, the possible risks of this technology have 
become a serious concern. OBJECTIVE:  We tested the effects of mobile 
phone exposure on spatial memory performance.  MATERIALS AND 
METHODS:  Male Wistar rats (10-12 weeks old) were exposed to 50 
missed calls/day for 4 weeks from a GSM (900/1800 MHz) mobile phone in 
vibratory mode (no ring tone). After the experimental period, the animals 
were tested for spatial memory performance using the Morris water maze 
test.  RESULTS:  Both phone exposed and control animals showed a 
significant decrease in escape time with training. Phone exposed animals had 
significantly (approximately 3 times) higher mean latency to reach the target 
quadrant and spent significantly (approximately 2 times) less time in the 
target quadrant than age- and sex-matched controls.  CONCLUSION:  
Mobile phone exposure affected the acquisition of learned responses in 
Wistar rats. This in turn points to the poor spatial navigation and the object 
place configurations of the phone-exposed animals. 
[Copy filed in Docket 3/3/13 Item 354] 



PUC	  Docket	  2011-‐262	  Friedman	  on	  Remand	  
Intervenor	  DW	  et	  al	  Evidence	  7	  WILDLIFE	  /Animal	  

Replaces	  Category	  List	  Item	  403	  filed	  March	  4,	  2013	  
April	  9,	  2013	  

Page	  24	  of	  43	  

 
7.50 Nicholis, Barry and Paul A. Racey Bats Avoid Radar Installations:  
Could Electromagnetic Fields Deter Bats from Colliding with Wind 
Turbines?  PLoS ONE March 2007, Issue 3.  PLoS ONE 2(3): e297. 
doi:10.1371/journal.pone.0000297  Partial abstract:  Large numbers of bats 
are killed by collisions with wind turbines, and there is at present no direct 
method of reducing or preventing this mortality. We therefore determine 
whether the electromagnetic radiation associated with radar installations can 
elicit an aversive behavioural response in foraging bats. Results:  Bat 
activity was significantly reduced in habitats exposed to an EMF strength of 
greater than 2 v/m when compared to matched sites registering EMF levels 
of zero.  [Copy filed in Docket 3/3/13 Item 354] 
 
7.51 Putnam, Nathan F., Kenneth J. Lohmann, Emily M. Putman, Thomas P. 
Quinn, A. Peter Klimley, David L.G. Noakes, Evidence for Geomagnetic 
Imprinting as a Homing Mechanism in Pacific Salmon, 2012.  Current 
Biology, Summary:  In the final phase of their spawning migration, Pacific 
salmon use chemical cues to identify their home river, but how they navigate 
from the open ocean to the correct coastal area has remained enigmatic [1]. 
To test the hypothesis that salmon imprint on the magnetic field that exists 
where they first enter the sea and later seek the same field upon return [2–4], 
we analyzed a 56-year fisheries data set on Fraser River sockeye salmon, 
which must detour around Vancouver Island to approach the river through 
either a northern or southern passageway [5, 6]. We found that the 
proportion of salmon using each route was predicted by geomagnetic field 
drift: the more the field at a passage entrance diverged from the field at the 
river mouth, the fewer fish used the passage. We also found that more fish 
used the northern passage in years with warmer sea surface temperature 
(presumably because fish were constrained to more northern latitudes). Field 
drift accounted for 16% of the variation in migratory route used, temperature 
22%, and the interaction between these variables 28%. These results provide 
the first empirical evidence of geomagnetic imprinting in any species and 
imply that forecasting salmon movements is possible using geomagnetic 
models.  Available online 7 February 2013, ISSN 0960-9822, 
10.1016/j.cub.2012.12.041. 
(http://www.sciencedirect.com/science/article/pii/S0960982213000031) 
 
7.52a  Ritz, Thorsten, Salih Adem, and Klaus Schulten, A Model for 
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Photorecepter-Based magnetoreception in Birds, Biophysical Journal, 
Volume 78, February 2000: 707–718. Summary:  Despite marginally altered 
growth due to exposure, the physiology of exposed conifers seems to be 
negatively influenced by exposure to EMF at 383 MHz causing a decline in 
the photosynthetic system which may the first indication of a decline in the 
plant’s overall status.   
 
7.52b. Ritz T, Thalau P, Phillips JB, Wiltschko R, Wiltschko W.Resonance 
effects indicate a radical-pair mechanism for avian magnetic 
compass.Nature. 2004 May 13;429(6988):177-80.Migratory birds are 
known to use the geomagnetic field as a source of compass information. 
There are two competing hypotheses for the primary process underlying the 
avian magnetic compass, one involving magnetite, the other a magnetically 
sensitive chemical reaction. Here we show that oscillating magnetic fields 
disrupt the magnetic orientation behaviour of migratory birds. Robins were 
disoriented when exposed to a vertically aligned broadband (0.1-10 MHz) or 
a single-frequency (7-MHz) field in addition to the geomagnetic field. 
Moreover, in the 7-MHz oscillating field, this effect depended on the angle 
between the oscillating and the geomagnetic fields. The birds exhibited 
seasonally appropriate migratory orientation when the oscillating field was 
parallel to the geomagnetic field, but were disoriented when it was presented 
at a 24 degrees or 48 degrees angle. These results are consistent with a 
resonance effect on singlet-triplet transitions and suggest a magnetic 
compass based on a radical-pair mechanism.  
http://www.ncbi.nlm.nih.gov/pubmed/15141211 
 
7.53 Roux, D et al, A possible role for extra-cellular ATP in plant 
responses to high frequency, low amplitude electromagnetic field 
 Plant Signaling & Behavior 3:6, 383-385; June 2008; Landes Bioscience 
Article Addendum.  Abstract:  In parallel to evoking the accumulation of 
stress-related transcripts, exposure to low level 900 MHz EMF affected the 
levels of ATP, the main energy molecule of the cell. Its concentration 
dropped rapidly (27% after 30 min) in response to EMF exposure, along 
with a 18% decrease in the adenylate energy charge (AEC), a good marker 
of cell energy status. One could interpret this decrease in ATP and AEC in a 
classical way, i.e., as the result of an increase in cellular energy usage, but 
recent work brings exciting new insights in pointing out a signalling function 
for ATP, especially in the stress physiology context where it could trigger 
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both reactive oxygen species and calcium movement (this latter being 
involved in plant responses to EMF exposure). In this addendum, we discuss 
our results within this new perspective for ATP function. 
[Copy filed in Docket 3/3/13 Item 355] 
 
 
7.54 Roux, D., et al. High Frequency (900 MHz) low amplitude (5 V m1) 
electromagnetic Field: a genuine environmental stimulus that affects 
transcription, translation, calcium and energy charge in tomato. Planta. 
227(4): 88391, 2007.   Excerpt:  "Within minutes of electromagnetic 
stimulation, stress related mRNA (calmodulin, calcium dependent protein 
kinase and proteinase inhibitor) accumulated in a rapid, large and 3 phase 
manner typical of an environmental stress response." Comment: How 
GSM-exposure affects a plant, in this case a tomato. The effects were visible 
in protein changes and as a stress reaction.  
http://www.ncbi.nlm.nih.gov/pubmed/18026987   
[Copy filed in Docket 3/3/13 Item 355] 
 
7.55 Sahib, Sainudeen S.  Electromagnetic Radiation (ERMR) Clashes with 
Honey Bees, International Journal of environmental Sciences, Volume 1 No. 
5, 2011, January, 2011.  ABSTRACT:  Apiculture has developed in to an 
important industry in India as honey and bee-wax have become common 
products. Recently a sharp decline in population of honey bees has been 
observed in Kerala. Although the bees are susceptible to diseases and 
attacked by natural enemies like wasps, ants and wax moth, constant 
vigilance on the part of the bee keepers can over come these adverse 
conditions. The present plunge in population (< 0.01) was not due to these 
reasons. It was caused by man due to unscientific proliferation of towers and 
mobile phones.  
http://www.ipublishing.co.in/jesvol1no12010/EIJES2044.pdf 
 
7.56 Selga, T., & Selga, M. Response of Pinus sylvestris L. needles to 
electromagnetic fields. Cytological and ultrastructural aspects. Science 
of The Total Environment, 180(1), 65-73, 1996.   Abstract:  The effects of 
pulsed radio frequency electromagneticfield (RF EMF) on plant growth and 
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developmentare still unclear and contradictory. The aim of this work is to 
study the impact of RF EMF generated from the Skrunda Radio Location 
Station, Latvia, on growth and developmentof pine trees.  Pine needles and 
cones were collected in 1993 from the tops of SO-60-year-old pine trees in 
four locations near the Skrunda RLS: A -no EMF exposure,B-low EMF 
exposure,C and D -high EMF exposure.  The chloroplastsof mesophyllof 
second-year needles are ultrastructurally characterized by dense stroma, a 
compact granal membrane systema nd variable amounts of starch granules 
and plastoglobules Low and especially high EMF exposure from the 
Skrunda RLS increased the amount of plastoglobules.  The structure and 
export products of Golgi apparatus were changed and in different types of 
cells, large osmiophilic globules appeared. Evidently,EMF induces 
modification of Golgi apparatus and switches its function from synthesis of 
predecessors of cell walls (lignins) to formation and export  of fresin 
predecessors.  The stress due to RF/EMF generated from SKrundaRL causes 
an unspecific response-accelerated resin production and promoted 
senescence of pine trees.  Comment: Pine needles were observed to show 
premature aging and stress reaction under microwave (radar) exposure. 
 
7.57 Sinha, Rakesh Kumar, Chronic non-thermal exposure of modulated 
2450 MHz microwave radiation alters thyroid hormones and behavior of 
male rats  International Journal of Radiation Biology, Vol. 84, No. 6, June 
2008, pp. 505 – 513  Abstract:  The purpose of this investigation was to 
analyze the effects of leakage microwave (2450 MHz) irradiation on thyroid 
hormones and behavior of male rats. Results:   Following chronic 
microwave exposure, rats were found hyperactive and aggressive on the 16th 
and 21st days. Behavioral changes in OF were analyzed and found to be 
significantly changed from controls (p 5 0.05) for immobilization, rearing 
and ambulation behavior. In EPM, rats showed increased activity with 
decreased time spent in the open arm and more time spent in the center on 
the 11th (p 5 0.05), 16th (p 5 0.05) and 21st day (p 5 0.01) after irradiation. 
Changes in behavioral parameters are also correlated with the trend of 
changes, compared to control animals, in hormonal blood levels of T3 
(decreased on the 16th day, p 5 0.05 and 21st day, p 5 0.01) and T4 
(increased on the 21st day, p 5 0.05). Conclusion:  Low energy microwave 
irradiation may be harmful as it is sufficient to alter the levels of thyroid 
hormones as well as the emotional reactivity of the irradiated compared to 
control animals.sufficient to alter extravasations of blood-brain barrier 
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permeability, changes in thyroid hormone metabolism and emotional 
reactiveness of the animals. [Copy filed in Docket 3/3/13 Item 355] 
 
7.58 Sharma, V. P., Kumar, N. R. (2010). Changes in honeybee behavior 
and biology under the influence of cellphone radiations. Current Science 
98:1376–1378. May 2010 Summary:  The sudden disappearance of bees 
with little sign of disease or infection has been reported from the world over. 
Bees simply leave the hives and fail to return.  Colony collapse disorder 
(CCD) is the name given to this problem. Bee colony collapse was 
previously attributed to viruses, parasitic mites, pesticides, genetically 
modified crop use and climate change. On the basis of widely reported 
influences on honeybee behaviour and physiology, electromagnetic fields 
are emerging as a potential culprit.  The decimation of bees is seen as a 
grave risk to the delicate equilibrium of the ecosystem. There is an urgent 
need to understand the complicity of interaction involved in the influence of 
electromagnetic radiations particularly due to cellphones on honeybee.  
Abstract:  Increase in the usage of electronic gadgets has led to 
electropollution of the environment. Honeybee behaviour and biology has 
been affected by electrosmog since these insects have magnetite in their 
bodies which helps them in navigation. The reason is still not clear. We have 
compared the performance of honeybees in cellphone radiation exposed and 
unexposed colonies. A significant (p < 0.05) decline in colony strength and 
in the egg laying rate of the queen was observed. The behaviour of exposed 
foragers was negatively influenced by the exposure, there was neither honey 
nor pollen in the colony at the end of the experiment.  
[Copy filed in Docket 3/3/13 Item 355] 
 
7.59 Schorpp,Volker Dr. Ing. Dipl. Phys. Damage from Chronic High 
Frequency Exposure; Mobile Telecommunications, WiFi, Radar, Radio 
Relay Systems, Terrestrial Radio, TV, etc.  First Symposium; The effect of 
electromagnetic radiation on trees, The Groene Paviljoen, Baarn, 2.18.2011.  
This is the PowerPoint that accompanies a paper by Dr. Volker.   
[Copy filed in Docket 3/4/13 Item 386] 
 
7.60 Sivani, S. and D Sudarsanam, Impacts of radio-frequency 
electromagnetic field (RF-EMF) from cell phone towers and wireless 
devices on biosystem and ecosystem – a review, Biology and Medicine 4(4) 
202-216, 2012. Abstract:  This paper summarizes the effect of radio-
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frequency electromagnetic field (RF-EMF) from cell towers and wireless 
devices on the biosphere. Based on current available literature, it is justified 
to conclude that RF-EMF radiation exposure can change neurotransmitter 
functions, blood-brain barrier, morphology, electrophysiology, cellular 
metabolism, calcium efflux, and gene and protein expression in certain types 
of cells even at lower intensities. The biological consequences of such 
changes remain unclear. Short-term studies on the impacts of RF-EMF on 
frogs, honey bees, house sparrows, bats, and even humans are scarce and 
long-term studies are non-existent in India. Identification of the frequency, 
intensity, and duration of non-ionizing electromagnetic fields causing 
damage to the biosystem and ecosystem would evolve strategies for 
mitigation and would enable the proper use of wireless technologies to enjoy 
its immense benefits, while ensuring one’s health and that of the 
environment. [Copy filed in Docket 3/3/13 Item 356] 
 
7.61 Stärk, K. D., Krebs, T., Altpeter, E., Manz, B., Griot, C., & Abelin, 
T. (1997). Absence of chronic effect of exposure to short-wave radio 
broadcast signal on salivary melatonin concentrations in dairy cattle. 
Journal of Pineal Research, 22(4), 171-6.   "However, on the first night of 
re-exposure after the transmitter had been off for three days, the difference 
in salivary melatonin concentration between the two farms (3.89 pg/ml, CI: 
2.04, 7.41) was statistically significant, indicating a two- to seven-fold 
increase of melatonin concentration. Thus, a delayed acute effect of EMF on 
melatonin concentration cannot completely be excluded."  
http://www.ncbi.nlm.nih.gov/pubmed/9247202 
 
7.62a. Stever, Hermann, Im Fort, and Jochen Kuhn. "How Electromagnetic 
Exposure can influence Learning Processes œ Modelling Effects of 
Electromagnetic Exposure on Learning Processes." (2004). IIAS-
Transactions on Systems Research and Cybernetics: International journal of the 
International Institute for Advanced Studies in Systems Research and Cybernetics, 
Vol. IV, No. 1, 1-10; Theoretical physical models of how everyday electromagnetic 
[Copy filed in Docket 3/3/13 Item 356] 
 
7.62b.  Stever, Herman and Kuhn, Article Regarding Their Award from 
The Canadian International Institute for Advanced Studies in Systems 
Research and Cybernetics (IIAS, based at the University of Windsor, 
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Ontario.  They were awarded its “Best Paper Award in Germany with 280 
fellow scientists from 39 countries.  Stever is an educational Information 
Technology Specialist and Kuhn is a physicist and they received this award 
for their groundbreaking studies of the effects of electrosmog on learning 
processes.  The developed a model and tested it on bee populations because 
they are useful as bio-indicators since the bee brain is very similar to the 
human brain and experiments on humans were impossible. 
[Copy filed in Docket 3/3/13 Item 356] 
 
7.63 Stever H, Harst W, Kimmel S, Kuhn J, Otten C, Wunder B (2007), 
Verhaltensänderung der Honigbiene Apis mellifera unter 
elektromagnetischer Exposition – Folgeversuch 2006. Unveröffentlichter 
Forschungsbericht. Landau: Universität, Institut für Mathematik, 
Arbeitsgruppe Bildungsinformatik. Verfügbar unter http://agbi.uni-
landau.de/materialien [Stand: 05/2007]  (Change in Behaviour of the 
Honeybee Apis Mellifera during Electromagnetic Exposure – follow-up 
study 2006. Unpublished research report) 
7.64 Stever H, Kuhn J, Otten C, Wunder B, Harst W (2006), 
Verhaltensänderung unter elektromagnetischer Exposition – Pilotstudie 
2005. Unveröffentlichter Forschungsbericht. Landau: Universität, Institut für 
Mathematik, Arbeitsgruppe Bildungsinformatik. Verfügbar unter 
http://agbi.uni-landau.de/materialien [Stand: 05/2007]  (Change in 
Behaviour during Electromagnetic Exposure – pilot study 2005. 
Unpublished research report) 
7.65 Stever H, Kuhn J (2004), ‘Theorie der Superzeichen als Basis für ein 
Einwirkungsmodell zur Beeinflussung von Lernprozessen durch nicht-
thermische Einwirkung elektromagnetischer Strahlung’. In: 
Grundlagenstudien aus Kybernetik und Geisteswissenschaft, Bd. 45, 2; S. 
51-62  (Theory of Supersigns as a basis for a Model of Effect on the 
Learning Processes of Bees through the Influence of Non-thermal Effects 
of Electromagnetic Radiation) 
7.66 (see 7.62a)  
7.67 Stever H, Kuhn J (2003), ‘Electromagnetic Exposition as an 
Influencing Factor of Learning Processes – A Model of Effect in 
Educational Informatics’. In: IIAS-Transactions on Systems Research and 
Cybernetics; International Journal of The International Institute for 



PUC	  Docket	  2011-‐262	  Friedman	  on	  Remand	  
Intervenor	  DW	  et	  al	  Evidence	  7	  WILDLIFE	  /Animal	  

Replaces	  Category	  List	  Item	  403	  filed	  March	  4,	  2013	  
April	  9,	  2013	  

Page	  31	  of	  43	  

Advanced Studies in Systems Research and Cybernetics, Bd. III (1); S. 27-
32 [Filed in Docket] 
7.68 (same as 7.68) Stever H, Kuhn J (2003), ‘Elektromagnetische 
Exposition als Einflussfaktor für Lernprozesse – ein Einwirkungsmodell der 
Bildungsinformatik mit Bienen als Bioindikatoren. In: grkg / 
Humankybernetik, Bd. 44; S. 179-183  (Electromagnetic Exposition as an 
Influencing Factor of Learning Processes – A Model of Effect in 
Educational Informatics with bees as organic indicators) 
7.69 Stever H, Kuhn J (2001), ‘Schutz der Bienen vor Handy-Strahlung’. In: 
Schweizerische Bienen-Zeitung, 124; Bd. 9; S. 23-27 (Protection of Bees 
from Mobile Phone Radiation) 
7.70 U.S. Fish and Wildlife Service Briefing Paper on the Need for 
Research into the Cumulative Impacts of Communication Towers on 
Migratory Birds and Other Wildlife in the United States Division of 
Migratory Bird Management (DMBM) Public Release Briefing April 17, 
2009; Discusses Potential Radiation Impacts to Birds and Other Pollinators 
serving as a review of some of the literature.   
[Copy filed in Docket 3/3/13 Item 357] 
 
7.71  U.S. Fish and Wildlife Service (2007) Concerns Over Potential 
Radiation Impacts of Cellular Communication Towers on Migratory Birds 
and Other Wildlife, Albert M. Manville, PhD, Senior Wildlife Specialist 
Gives Congressional Staff Briefing on the Environmental and Human Health 
Effects of Radiofrequency (RF) Radiation, House Capitol 5, Washington 
DC.  This is a powerpoint presentation. 
[Copy filed in Docket 3/3/13 Item 357] 
 
7.72 Vian, Alain, Catherine Faure, Sebastien Girard, Francis Halle, Pierre 
Bonnet, Francois Paladian, Eric Davies, Plants Respond to GSM-Like 
Radiation, Plant Signaling & Behavior 2:6, 522-524, November/December 
2007]; ©2007 Landes Bioscience.  The physiological impact of nonionizing 
radiation has long been considered negligible. However, here we use a 
carefully calibrated stimulation system that mimics the charac- teristics 
(isotropy and homogeneity) of electromagnetic fields present in the 
environment to measure changes in a molecular marker (mRNA encoding 
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the stress-related bZIP transcription factor), and show that low amplitude, 
short duration, 900 MHz EMF evokes the accumulation of this mRNA. 
Accumulation is rapid (peaking 5–15 min after stimulation) and strong (3.5-
fold), and is similar to that evoked by mechanical stimulations. 
[Copy filed in Docket 3/3/13 Item 357] 
 
7.73 Vian, A D. Roux, S. Girard, P. Bonnet, F. Paladian, E.Davies, 
Microwave Irradiation Affects Gene Expression in G. Ledoigt   Plant 
Signaling & Behavior 1:2, 67-69, March/April 2006 Landes  
ABSTRACT:  The physiological impact of nonionizing radiation has long 
been considered negligible. However, here we use a carefully calibrated 
stimulation system that mimics the characeristics (isotropy and 
homogeneity) of electromagnetic fields present in the environment to 
measure changes in a molecular marker (mRNA encoding the stress-related 
bZIP transcription factor), and show that low amplitude, short duration, 900 
MHz EMF evokes the accumulation of this mRNA. Accumulation is rapid 
(peaking 5–15 min after stimulation) and strong (3.5-fold), and is similar to 
that evoked by mechanical stimulations.   
[Copy filed in Docket 3/3/13 Item 357] 
 
7.74 Warnke, Ulrich.  Bee World Effects of Electric Charges on 
Honeybees.  Fachbereich Biologie Volume 57 No 2, 1976.  Warnke is an 
internationally renowned bioscientist at Sarrland University.  Summary:  
Bees evolved relatively early in the history of the earth and therefore it is 
likely that the electric fields in the atmosphere have been used as 
information in their evolutionary stage.  By 1976, proof was already 
obtained that bees and other insects in electric fields show changes in 
behavior and metabolism.   This research measures the electrical properties 
of bees and presents physical measurements on the charges of bee’s bodies 
and full colonies during their activities.  It discusses electronavigation, 
electrocommunication, and the mechanisms of changes in behavior brought 
about by electric parameters. [Copy filed in Docket 3/3/13 Item 358] 
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7.75 Warnke, U (2007) Bees, birds and mankind.  Destroying nature by 
“electrosmog”  The Competence Initiative, 46 pp. The Competence 
Initiative for the Protection of Mankind, Environment and Democracy is an 
association of independent scientists, doctors, technicians and 
environmentally committed organizations.  It operates interdisciplinary, 
throughout Germany and internationally.  It demands acknowledgement and 
promotion of industry-independent research by those politically responsible 
among other things. Warnke warns “Today, unprecedented exposure levels 
and intensities of magnetic, electric, and electromagnetic fields from 
numerous wireless technologies interfere with the natural information 
system and functioning of humans, animals, and plants. The consequences of 
this development, which have already been predicted by critics for many 
decades, cannot be ignored anymore. Bees and other insects vanish; birds 
avoid certain places and become disorientated at others. Humans suffer from 
functional impairments and diseases. And insofar as the latter are hereditary, 
they will be passed on to next generations as pre-existing defects” Albert 
Einstein estimated that “If honey bees become extinct, human society will 
follow in four years.” Some scientists are predicting that honeybees will be 
extinct in the US by 2035. In the UK, bee losses are averaging around 33% 
annually and are predicted to be extinct there in less than 10 years.  
http://www.next-
up.org/pdf/Bees_Birds_Mankind_Destroying_Nature_by_Electrosmog_Ulri
ch_Warnke.pdf 
[Copy filed in Docket 3/3/13 Item 357]   
 
7.76 Wiltschko W. and R. Wiltschko Magnetic Orientation In Birds The 
Journal of Experimental Biology 199, 29–38 (1996)  Animals including 
birds and turtles can detect the Earth's magnetic field, and use the field to 
navigate.  Cows and wild deer tend to align their bodies north-south while 
relaxing, but not when the animals are under high voltage power lines, 
leading researchers to believe magnetism is responsible. Conclusions:  The 
findings summarized in this paper clearly show that the geomagnetic field 
provides important orientational information for birds.  The use of a 
magnetic compass is widespread among birds. Its way of functioning as an 
inclination compass, its biological relevance as a directional reference 
system in migration and homing, and its interactions with other types of 
directional information are fairly well understood. An involvement of 
magnetic information in the navigational ‘map’, in contrast, is still largely 
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unclear.  EVIDENCE THAT ALL OF THE INTERMEDIARY STEPS FROM THE AGENT 
OF “CAUSE”(IN THIS CASE THE MAGNETIC COMPASS) TO “EFFECT” (IN THIS 
CASE, THE EFFECTS OF HOMING AND MIGRATION) ARE OFTEN NOT CLEAR FOR 
MANY YEARS AFTER SCIENTISTS AGREE THERE ARE EFFECTS, AND ARE PRETTY 
CERTAIN WHAT THE FIRST STEPS IN A MECHANISM MIGHT BE.  SCIENTISTS 
KNOW THAT THEY USE THE COMPASS, BUT THEY DON’T KNOW HOW.   
[Copy filed in Docket 3/3/13 Item 358]   
 
7.77 Youbicier-Simo, B. J., Lebecq, J. C., Bastide, M. (1998). Mortality of 
chicken embryos exposed to EMFs from mobile phones. Presented at the 
Twentieth Annual Meeting of the Bioelectromagnetics Society, St. Pete 
Beach, FL, June 1998.  Conclusion:  Conclusion: Exposure to mobile phone-
radiated EMFs during development worsens embryonic mortality in 
chickens.  http://www.buergerwelle.de/assets/files/grn/omega55.htm 
 
7.78 The World Foundation for Natural Science, Mobile Communications, 
The Cause For the Global Disappearance of the Bees.  Brochure printed by 
the World Foundation for Natural Science.  Summary:  Brochure describes 
in layman’s terms how bees communicate.  It references two studies:  In 
2010, scientists at Panjab University in Chandigarh, India, found that a 
strong decrease in the number of bees occurs in a hive when influenced by 
mobile phone radiation. Bees are usually able to find their way without any 
difficulty within a radius of 5 kilometres from the hive. The Indian study 
found that the worker bees returned less and less frequently to the beehive 
after the installation of a mobile phone.  In a Swiss study, published in April 
2011, two mobile phones were placed close to a beehive, and the piping 
made by bees was recorded. All experiments showed clearly that the worker 
bees were stimulated to emit piping sounds. Under natural conditions such 
piping is used to signal the preparation for swarming or as a reaction to 
disturbances in the hives.  [Copy filed in Docket 3/4/13 Item 386] 
 
7.79  Cucurachi, S. W.L.M. Tamis a, M.G. Vijver a, W.J.G.M. Peijnenburg 
a,b, J.F.B. Bolte b, G.R. de Snoo A review of the ecological effects of 
radiofrequency electromagnetic fields (RF-EMF)Environment 
International 51 (2013) 116–140; Abstract: Objective: This article presents 
a systematic review of published scientific studies on the potential 
ecological effects of radiofrequency electromagnetic fields (RF-EMF) in the 
range of 10 MHz to 3.6 GHz (from amplitude modulation, AM, to lower 
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band microwave, MW, EMF). They report on studies on birds, honeybees, 
fruit flies, insects, other vertebrates, and other organisms such as plants and 
yeasts.  Methods: Publications in English were searched in ISI Web of 
Knowledge and Scholar Google with no restriction on publication date. Five 
species groups were identified: birds, insects, other vertebrates, other 
organisms, and plants. Not only clear ecological articles, such as field 
studies, were taken into consideration, but also biological articles on 
laboratory studies investigating the effects of RF-EMF with biological 
endpoints such as fertility, reproduction, behaviour and development, which 
have a clear ecological significance, were also included. Results: 
Information was collected from 113 studies from original peer-reviewed 
publications or from relevant existing reviews. A limited amount of 
ecological field studies was identified. The majority of the studies were 
conducted in a laboratory setting on birds (embryos or eggs), small rodents 
and plants. In 65% of the studies, ecological effects of RF-EMF (50% of the 
animal studies and about 75% of the plant studies) were found both at high 
as well as at low dosages. No clear dose–effect relationship could be 
discerned. Studies finding an effect applied higher durations of exposure and 
focused more on the GSM frequency ranges. 
Conclusions: In about two third of the reviewed studies ecological effects of 
RF-EMF was reported at high as well as at low dosages. The very low 
dosages are compatible with real field situations, and could be found under 
environmental conditions. However, a lack of standardisation and a limited 
number of observations limit the possibility of generalising results from an 
organism to an ecosystem level. We propose in future studies to conduct 
more repetitions of observations and explicitly use the available standards 
for reporting RF-EMF relevant physical parameters in both laboratory and 
field studies.  [Copy filed in Docket 3/4/13 Item 386] 
 
7.80 Kirschvink, Joseph L, and Michael M. Walker and Carol E. Diebel, 
Magnetite-based magnetoreception, Current Opinion in Neurobiology 
2001, 11:462-467.  It is the opinion of the authors that all magnetic field 
sensitivity in living organisms, including elasmobranch fishes, is the result 
of a highly evolved, finely-tuned sensory system based on single- domain, 
ferromagnetic crystals. [Copy filed in Docket 3/4/13 Item 386] 
 
7.81 Alasdair and Jean Phillips, Animals, Birds, Insects and Plants; A 
review of the literature on Radiofrequency EMF’s and Health Risks, 
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Powerwatch, UK.   This is a very good review of the literature by Alasdair 
Philips, who is qualified in both Electrical and Electronic Engineering and in 
Agricultural Engineering. He is a member of the UK Department of Health 
Stakeholder Group on ELF EMF’s and a member of the UK Health 
Protection Agency’s EMF Discussion Group.  This pdf includes links to 
published peer reviewed articles, not listed in our evidence category but 
should be included as evidence of adverse effects on wildlife and plants.  
http://www.powerwatch.org.uk/  [Copy filed in Docket 3/4/13 Item 387] 

7.81  Roychoudhury, S, J. Jedlicka, V. Parkanyi, J. Rafay, L. Ondruska, P 
Massanyi and J. Bulla, Influence of a 50 HZ extra low frequency 
electromagnetic field on spermatozoa motility and fertilization rates in 
rabbits.  J Environ Sci Health A Tox Hazard Subst Environ Eng. 2009 
Aug;44(10):1041-7.Effects of a 50 Hz extra-low frequency electromagnetic 
field (ELF EMF) on in vitro rabbit spermatozoa motility were analyzed, as 
well as the effect on fertilization rates after insemination. Pooled semen 
samples and a control were exposed to 50 Hz ELF EMF. The difference of 
the samples of the test groups G1 and G2 with the control group CG 
(75.56%) for spermatozoa motility were found to be significant (P < 0.01). 
Differences were significant (P < 0.01) for curvilinear velocity (VCL) 
between the test group G3 (122.38 microm/s) and the control group CG 
(112.02 microm/s). Hormonally stimulated adult (9-12 months) females (n = 
140) were inseminated with semen samples from G1, G2, G3 and CG (0.88 
x 109 spermatozoa/0.5 mL average insemination portion) immediately after 
ELF EMF exposure and fertilization (kindling) rates were calculated. For the 
G2 it was 54.28% data indicate 50 Hz ELF EMF induced alterations of 
spermatozoa motility and kindling rate in rabbits, therefore influencing 
fertility.  [Copy filed in Docket 3/4/13 Item 387] 

7.82 Tkalec M, Malarić K, Pevalek-Kozlina B.Exposure to radiofrequency 
radiation induces oxidative stress in duckweed Lemna minor L.Sci Total 
Environ. 2007 Dec 15;388(1-3):78-89. Epub 2007 Sep 7.Abstract 
Widespread use of radiofrequency radiation emitting devices increased the 
exposure to electromagnetic fields (EMFs) from 300 MHz to 300 GHz. 
Various biological effects of exposure to these fields have been documented 
so far, but very little work has been carried out on plants. The aim of the 
present work was to investigate the physiological responses of the plant 
Lemna minor after exposure to radiofrequency EMFs, and in particular, to 
clarify the possible role of oxidative stress in the observed effects. 
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Duckweed was exposed for 2 h to EMFs of 400 and 900 MHz at field 
strengths of 10, 23, 41 and 120 V m(-1). The effect of a longer exposure 
time (4 h) and modulation was also investigated. After exposure, parameters 
of oxidative stress, such as lipid peroxidation, H(2)O(2) content, activities 
and isoenzyme pattern of antioxidative enzymes as well as HSP70 
expression were evaluated. At 400 MHz, lipid peroxidation and H(2)O(2) 
content were significantly enhanced in duckweed exposed to EMFs of 23 
and 120 V m(-1) while other exposure treatments did not have an effect. 
Compared to the controls, the activities of antioxidative enzymes showed 
different behaviour: catalase (CAT) activity increased after most exposure 
treatments while pyrogallol (PPX) and ascorbate peroxidase (APX) activities 
were not changed. Exceptions were reduced PPX and APX activity after 
longer exposure at 23 V m(-1) and increased PPX activity after exposures at 
10 and 120 V m(-1). By contrast, at 900 MHz almost all exposure treatments 
significantly increased level of lipid peroxidation and H(2)O(2) content but 
mostly decreased PPX activity and did not affect CAT activity. Exceptions 
were exposures to a modulated field and to the field of 120 V m(-1) which 
increased PPX and CAT activity. At this frequency APX activity was 
significantly decreased after exposure at 10 V m(-1) and longer exposure at 
23 V m(-1) but it increased after a shorter exposure at 23 V m(-1). At both 
frequencies no differences in isoenzyme patterns of antioxidative enzymes 
or HSP70 level were found between control and exposed plants. Our results 
showed that non-thermal exposure to investigated radiofrequency fields 
induced oxidative stress in duckweed as well as unspecific stress responses, 
especially of antioxidative enzymes. However, the observed effects 
markedly depended on the field frequencies applied as well as on other 
exposure parameters (strength, modulation and exposure time). Enhanced 
lipid peroxidation and H(2)O(2) content accompanied by diminished 
antioxidative enzymes activity caused by exposure to investigated EMFs, 
especially at 900 MHz, indicate that oxidative stress could partly be due to 
changed activities of antioxidative enzymes. 
 
7.83 Hässig M, Jud F, Naegeli H, Kupper J, Spiess BM.Prevalence of 
nuclear cataract in Swiss veal calves and its possible association with mobile 
telephone antenna base stations.Schweiz Arch Tierheilkd. 2009 
Oct;151(10):471-8. doi: 10.1024/0036-7281.151.10.471.Abstract 
The purpose of this study was to valuate the prevalence of nuclear cataract in 
veal calves and to elucidate a possible impact by mobile phone base stations 
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(MPBS). For this experiment a cohort study was conducted. A follow-up of 
the geographical location of each dam and its calf from conception through 
the fetal period up to slaughter was performed. The first trimester of 
gestation (organogenesis) was particularly emphasized. The activities of 
selected protective antioxidants (superoxide dismutase, catalase, glutathione 
peroxidase [GPx]) were assessed in aqueous humor of the eye to evaluate 
the redox status. Of 253 calves, 79 (32 %) had various degrees of nuclear 
cataract, but only 9 (3.6 %) calves had severe nuclear cataract. Results 
demonstrate a relation between the location of veals calves with nuclear 
cataracts in the first trimester of gestation and the strength of antennas. The 
number of antennas within 100 to 199 meters was associated with oxidative 
stress and there was an association between oxidative stress and the distance 
to the nearest MPBS. Oxidative stress was increased in eyes with cataract 
(OR per kilometer: 0.80, confidence interval 95 % 0.62,0.93). It has not been 
shown that the antennas actually affected stress. Hosmer-Lemeshow 
statistics showed an accuracy of 100 % in negative cases with low radiation, 
and only 11.11 % accuracy in positive cases with high radiation. This 
reflects, that there are a lot of other possibilities for nuclear cataract beside 
MPBS. Further studies on the influence of electromagnetic fields during 
embryonic development animal or person at risk are indicated. 
http://www.ncbi.nlm.nih.gov/pubmed/19780007 
 
Section 7b. 
 
7b.1  Harriman, Sasha  CNN World, Study Links Bee Decline to Cell 
Phones -CNN World Article June 30, 2010.  The article discusses a study 
from northern India whee researchers fitted cell phones to hives and 
powered them up for two fifteen-minute periods each day.  After theree 
months, they found the bees stopped producting honey, egg production by 
the queen bee halved, and the sie of the hive dramatically reduced.   
 [Copy filed in Docket 3/3/13 358] 
 
7b.2  Diagnose-funk, The Big Bee Death, a newsletter Issue 4, April 2007.   
Excellent discussion of the Stever group of scientists and their bee / RF 
research.  http://www.hese-project.org/hese-
uk/en/papers/bigbeedeath_0407.pdf  [Copy filed in Docket 3/4/13 387] 
 



PUC	  Docket	  2011-‐262	  Friedman	  on	  Remand	  
Intervenor	  DW	  et	  al	  Evidence	  7	  WILDLIFE	  /Animal	  

Replaces	  Category	  List	  Item	  403	  filed	  March	  4,	  2013	  
April	  9,	  2013	  

Page	  39	  of	  43	  

7b.3  The Independent, Are mobile phones wiping out our bees?  Scientists 
claim radiation from handsets are to blame for mysterious “colony 
collapse’ of bees  The Independent, January 30, 2012.  This article describes 
the Kuhn studies.  limited study at Landau University has found that bees 
refuse to return to their hives when mobile phones are placed nearby. Dr 
Jochen Kuhn, who carried it out, said this could provide a "hint" to a 
possible cause.  [Copy filed in Docket 3/4/13 387] 
 
7b.4  Goldsworthy, Andrew  Why Our Urban Trees Are Dying  Professor 
Goldsworthy summarizes some of the ways that living organisms use 
electric currents to generate themselves and perform vital functions.  Then 
he relates that to the recent science of RF.  He points out that wak alternating 
fields are more effective than strong ones in realeasing calcium from cell 
membranes. 
http://www.buergerwelle.de:8080/helma/twoday/bwnews/stories/3228/  
 [Copy filed in Docket 3/3/13 Item 359]  
 
7b.5  pdf of EMF and Bees Link Site –links to Articles by Barry Trower, et. 
al This document provides a huge number of links to articles in this 
category.  [copy filed in Docket 3/3/13 358] 
 
7b.6 Goldsworthy, Andrew, The Biological Effects of Weak 
Electromagnetic Fields; Problems and solutions, March 2012.  Abstract:  
Many of the reported biological effects of non-ionising electromagnetic 
fields occur at levels too low to cause significant heating; i.e. they are non 
thermal. Most of them can be accounted for by electrical effects on living 
cells and their membranes. The alternating fields generate alternating 
electric currents that flow through cells and tissues and remove structurally-
important calcium ions from cell membranes, which then makes them leak. 
 
Electromagnetically treated water (as generated by electronic water 
conditioners used to remove lime scale from plumbing) has similar effects, 
implying that the effects of the fields can also be carried in the bloodstream. 
Virtually all of the non-thermal effects of electromagnetic radiation can be 
accounted for by the leakage of cell membranes. 
Most of them involve the inward leakage of free calcium ions down an 
enormous electrochemical gradient to affect calcium-sensitive enzyme 
systems. This is the normal mechanism by which cells sense mechanical 
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membrane damage. They normally respond by triggering mechanisms that 
stimulate growth and repair, including the MAP-kinase cascades, which 
amplify the signal. 
 
If the damage is not too severe or prolonged, we see a stimulation of growth 
and the effect seems beneficial, but if the exposure is prolonged, these 
mechanisms are overcome and the result is ultimately harmful. This 
phenomenon occurs with both ionising and non-ionising radiation and is 
called radiation hormesis. Gland cells are a good example of this, since short 
term exposures stimulate their activity but long term exposures cause visible 
damage and a loss of function. Damage to the thyroid gland from living 
within 100 metres of a cell phone base station caused hypothyroidism and 
may be partially responsible for our current outbreak of obesity and chronic 
fatigue. 
Secondary effects of obesity include diabetes, gangrene, cardiac problems, 
renal failure and cancer. Cell phone base station radiation also affects the 
adrenal glands and stimulates the production of adrenalin and cortisol. 
Excess adrenalin causes headaches, cardiac arrhythmia, high blood pressure, 
tremors and an inability to sleep, all of which have been reported by people 
living close to base stations. The production of cortisol weakens the immune 
system and could make people living near base stations more susceptible to 
disease and cancer. 
Inward calcium leakage in the neurons of the brain stimulates hyperactivity 
and makes it less able to concentrate on tasks, resulting in attention deficit 
hyperactivity disorder (ADHD). When this happens in the brains of unborn 
babies and young children, it reduces their ability to concentrate on learning 
social skills and can cause autism. Leakage of the cells of the peripheral 
nervous system in adults makes them send false signals to the brain, which 
results in the symptoms of electromagnetic intolerance (aka electromagnetic 
hypersensitivity). Some forms of electromagnetic intolerance may be due to 
cell phone damage to the parathyroid gland, which controls the calcium level 
in the blood and makes cell membranes more inclined to leak. Further 
exposure could then tip them over the edge into full symptoms of 
electromagnetic intolerance. 
Cell phone radiation damages DNA indirectly, either by the leakage of 
digestive enzymes from lysosomes or the production of reactive oxygen 
species (ROS) from damaged mitochondrial and plasma membranes. The 
results are similar to those from exposure to gamma rays from a radioactive 
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isotope. 
Effects of DNA damage include an increased risk of cancer and a loss of 
fertility, both of which have been found in epidemiological studies. The 
effects of cell phone and WiFi radiation have also been determined 
experimentally using ejaculated semen. The results showed the production 
of ROS, and a loss of sperm quality and, in some cases, DNA fragmentation. 
The inward leakage of calcium ions from electromagnetic fields also opens 
the various tight junction barriers in our bodies that normally protect us from 
allergens and toxins in the environment and prevent toxic materials in the 
bloodstream from entering sensitive parts of the body such as the brain. The 
opening of the blood-brain barrier has been shown to cause the death of 
neurons and can be expected to result in early dementia and Alzheimer’s 
disease. The opening of the barrier in our respiratory epithelia by 
electromagnetic fields has been shown to increase the risk of asthma in 
children and the opening of the blood-liver barrier may be partially 
responsible for the current outbreak of liver disease. The opening of other 
barriers, such as the gut barrier allows foreign materials from the gut to enter 
the bloodstream, which may also promote allergies and has been linked 
autoimmune diseases. 
Cell membranes also act as electrical insulators for the natural DC electric 
currents that they use to transmit power. Mitochondrial membranes use the 
flow of hydrogen ions to couple the oxidation of food to the production of 
ATP. The outer cell membrane uses the flow of sodium ions to couple the 
ATP produced to the uptake of nutrients. If either of these leak, or are 
permanently damaged, both of these processes will be compromised leading 
to a loss of available energy, which some people believe to be a contributory 
factor to chronic fatigue syndrome. 
 
The mechanism underlying electromagnetically-induced membrane leakage 
is that weak ELF currents flowing through tissues preferentially remove 
structurally important calcium ions, but they have been shown to do so only 
within certain amplitude windows, above and below which there is little or 
no effect. This means that there is no simple dose-response curve, which 
many people find confusing, but a plausible theoretical model is described. 
The mechanism also explains why certain frequencies especially 16Hz is 
particularly effective. 
 
Living cells have evolved defence mechanisms against non-ionising 
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radiation. These include pumping out surplus calcium that has leaked into 
the cytosol, the closure of gap junctions to isolate the damaged cell, the 
production of ornithine decarboxylase to stabilize DNA and the production 
of heat-shock proteins, which act as chaperones to protect important 
enzymes. However, this is expensive in energy and resources and leads to a 
loss of cellular efficiency. If the exposure to the radiation is prolonged or 
frequently repeated, any stimulation of growth caused by the initial ingress 
of calcium runs out of resources and growth and repair becomes inhibited. If 
the repairs fail, the cell may die or become permanently damaged. 
To some degree, we can make our own electromagnetic environment safer 
by avoiding ELF electrical and magnetic fields and radio waves that have 
been pulsed or amplitude modulated at ELF frequencies. The ELF 
frequencies that give damaging biological effects, as measured by calcium 
release from brain slices and ornithine decarboxylase production in tissue 
cultures, lie between 6Hz and 600Hz. It is unfortunate that virtually all 
digital mobile telecommunications systems use pulses within this range. The 
Industry clearly did not do its homework before letting these technologies 
loose on the general public and this omission may already have cost many 
lives. 
 
Even now, it may be possible reverse their effects by burying the pulses in 
random magnetic noise, as proposed by Litovitz in the 1990s or by 
cancelling out the pulses using balanced signal technology but, at present, 
the Industry does not seem to be interested in either of these. 
Until the mobile telecommunications industry makes its products more 
biologically friendly, we have little alternative but to reduce our personal 
exposure as far as possible by using cell phones only in emergencies, 
avoiding DECT cordless phones and substituting WiFi with Ethernet . The 
only DECT phones that are even remotely acceptable are those that 
automatically switch off the base station between calls; e.g. the Siemens 
Gigaset C595 operating in Eco Plus mode. If you are highly 
electromagnetically intolerant, you may need to screen your home or at the 
very least your bed from incoming microwave radiation and sleep as far 
away as possible from known sources of ELF.   
[copy filed in Docket 3/3/13 359] 
 
7b.8   Foley-Ferguson, Suzanne Quotes taken from Starling W. Childs 
Regarding radiofrequency radiation and its effects on Wildlife.  
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Commonwealth Club of California, Four Part Series on EMF’s 11/18/10.  
This is a brief and links to a 6 minute video Filed as:  Commonwealth Club 
of California, 6 minute Video Clip of panelist, Starling W. Childs on 
Wildlife and EMF from a four part series.    Starling is an adjunct faculty 
member at the Yale School of Forestry and Environmental Studies.  Starling 
says if what the scientists are starting to say about EMF’s negative effects on 
plants and animals is true, then it’s time to question the sanity of further 
rolling out additional electromagnetic fields.  “Finally we’re questioning 
things like the collapse of the bee colonies all over the world. It’s significant. 
It’s global and it spells great threat for our human species. If we lose the 
pollinators, game over. We won’t be able to feed the planet.”   
http://vimeo.com/17268728  [copy filed in Docket 3/3/13 359] 
 
 
 
 


