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Declaration of Bob Jacobs 

 

I, Bob Jacobs, declare as follows: 

 

Introduction and Qualifications 

1. My name is Bob Jacobs.  I graduated with a Bachelor of Arts, Magna Cum Laude, in German 

from Whitman College in 1980.  I received an M.A. in Germanics, with a minor in Teaching 

English as a Second Language, from the University of Washington in 1982.  I received my 

Ph.D. from the University of California, Los Angeles (UCLA) in Applied Linguistics in 1991, 

completing a neuroanatomy dissertation under the supervision of Drs. Arnold B. Scheibel and 

John Schumann. The dissertation was entitled: “A Quantitative Dendritic Analysis of 

Wernicke's Area.” During this time, I also worked with Dr. Marian Diamond of the University 

of California, Berkeley. Post-doctoral research in neuroimaging was also completed from 

1991-1993 under the supervision of Dr. Harry Chugani at UCLA. I began my tenure track 

professorship in the Department of Psychology at Colorado College in 1993, started the 

school’s Neuroscience major in 1996, and was there for 30 years, retiring in 2023.  I now 

reside in Lakebay, Washington.   

2. I submit this Declaration in support of the Nonhuman Rights Project, Inc.’s petition for a writ 

of habeas corpus regarding the captive elephants at the Pittsburgh Zoo and Aquarium. I have 

professional knowledge of the facts to which I attest and am not a party to this proceeding.  

3. I have conducted research on the mammalian brain since 1984, when I began my dissertation 

research in the Laboratory of Dr. Arnold B. Scheibel at the UCLA Brain Research Institute. I 

have 48 peer-reviewed publications to my name, all in well-respected scientific journals. I also 

have two chapters in edited volumes, and 63 professional talks/posters presented at academic 

conferences, and over 60 invited lectures about the brain. From 1984 to 2010, my main 

research focus on the human cerebral cortex, specifically on the quantitative neuromorphology 

in the cerebral cortex, that is, the shape and size of nerve cells (neurons) in the outmost layers 
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of the brain involved in higher cognitive functions—18 publications have focused on human 

tissue.   

4. From 2010 onward, I focused on comparative neuroanatomy, examining the brains of a variety 

of species—for many of these species, our studies constitute the first time anyone had explored 

the neurons in the brains of these animals. Species examined included: African elephant, 

giraffe, minke whale, humpback whale, bottlenose dolphin, Siberian tiger, clouded leopard, 

Florida manatee, cheetah, African leopard, chimpanzee, African wild dog, domestic dog, 

banded mongoose, caracal, zebra, wildebeest, pygmy hippopotamus, greater kudu, ring-tailed 

lemur, golden lion tamarin, chacma baboon, macaque monkey, Flemish giant rabbit, Bennett’s 

wallaby, and Long-Even’s rat.  A total of 18 publications have focused on these non-human 

animals.  

5. With regards to the African elephant, we documented the types of neurons in both the cerebral 

cortex and in the cerebellum, a part of the brain involved in balance, body control, and 

coordination. This research was conducted on adult and newborn elephants—resulting in a 

total of 4 publications focused exclusively on the elephant brain, which had not been explored 

previously. In addition to academic publications, I have presented these results at several 

scientific conferences (e.g., Society for Neuroscience, Performing Animal Welfare Society), 

and have written summaries of this research for the online publication known as “The 

Conversation” (see here and here).  

6. My Curriculum Vitae fully sets forth my educational background and experience and is 

attached as “Exhibit A.”  

Basis for opinions 

7. My early interest in brain research involved using the research techniques of Dr. Scheibel to 

extend both his and Dr. Diamond’s interest into the effects of the environment on the brain.  

Dr. Diamond was a pioneer in documenting the effects of an impoverished and enriched 

environment on neuroanatomy in non-human animals; my dissertation extended that to the 

human brain, where we found education related differences in the neurons of the cerebral 
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cortex. Specifically, individuals with a university education had more complex neurons than 

individuals with a high school or less than high school education.  

8. I have followed this area of research my entire career, including when we examined the brains 

of both free and captive animals. As such, several decades of neuroscientific research has led 

me to several conclusions about the state of the brain in captive non-human animals, 

particularly with regard to long-lived, large-brained mammals such as elephants.   

9.  One of the main findings of our elephant cortex paper (Jacobs et al., 2011) was that pyramidal 

neurons in the elephant are just as complex as similar neurons in the human cortex. As is the 

case in humans, these neurons are also more complex in the frontal lobe, involved with higher 

cognitive function, than in the occipital lobe, involved in the early processing of incoming 

visual information. There are remarkable parallels in terms of overall complexity of neurons 

and the functional involvement of these neurons. One difference was noted between the 

cortical neurons in the African elephant and in humans—those in the African elephant appear 

to extend their branches more broadly than neurons in the human, which tend to be more 

compact. As such, elephant neurons sample a very wide array of information because of the 

length of their dendrites. This broad synthesis of information in the African elephant may 

contribute to their contemplative nature—elephants often appear to be examining their 

surroundings and thinking very deeply about what is going on around them. They have the 

leisure of their great size and few natural predators, which allows them to consider their 

decisions very carefully. Primate cortical neurons, by contrast, seem more designed for quick 

responses to the environment. This contemplative aspect of the elephant further supports the 

findings expressed below with regards to how their brain responds to captivity.   

10. Although my own research has focused on the African elephant, all of conclusions here apply 

equally to Asian elephants as well—in fact, the conclusion applies across all mammals studied 

to date. In terms of general neuroanatomy, the Asian elephant brain is very similar to the 

African elephant brain (Shoshani et al, 2006). There is no reason to suspect that the brain of 

an Asian elephant be different in terms of physiology, neurochemistry, and basic cellular 
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makeup (Barasa & Schochatovitz, 1961) than any other mammal. All evidence suggests it is 

remarkably similar to the brain of an African elephant, both in terms of structure (Maseko et 

al., 2012) and function (Plotnick et al., 2006; Hart et al., 2008).   

11. I recently published a co-authored comprehensive review article on the neural consequences 

of impoverished environments for elephants and cetaceans (Jacobs et al., 2021; see here). In 

addition, I also a co-authored the most comprehensive and up to date scientific review of the 

severe challenges faced by elephants in captivity (Doyle et al., 2024; see here). In that review, 

we discuss quantitative and qualitative aspects of the enclosed space for elephants as well as 

sociocognitive factors, dietary differences, and health/welfare concerns (e.g., stereotypies, 

physical health, nutrition, reproduction, life expectancy). These review articles form the basis 

of the opinions expressed in this declaration. 

Opinions 

12. In addition to a rather large list of well-documented physical ailments (Riddle & Stremme, 

2011) and behavioral abnormalities (Greco et al., 2017) that afflict elephants in captivity 

(Doyle et al., 2024), extensive neural consequences to an impoverished environment have 

been demonstrated in many species to date: mice, rats, rabbits, cats, and primates, including 

humans (Jacobs et al., 1993, 2021). No research of this nature has been completed on elephants 

as these are post-mortem studies and would therefore require killing of the animal; as such, 

we extrapolated from controlled scientific studies with all evidence suggesting that the brains 

of animals such as elephants would not “behave” any differently than the brain of any other 

mammal, including humans. There is a great deal of evolutionary continuity across the brains 

of the species that have been examined, which makes this a very logical extension of the 

existing research. Indeed, much of what we know about the neuropsychiatric consequences of 

chronic stress in humans derives from nonhuman animal models (Lecorps et al., 2021).  

13. Over 60 years of neuroscience research indicates that an impoverished environment negatively 

affects the cerebral cortex (Diamond et al., 1964; Diamond, 2001). These effects include a 

thinner cerebral cortex, decreased blood supply, smaller neuronal cells bodies with few glial 
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(“helper”) cells for metabolic support, decreased dendritic branching for synthesizing 

information, fewer dendritic spines (indicating fewer connections with other neurons), and 

smaller, less efficient synapses. Additional studies reveal similar epigenetic-related 

deficiencies at the molecular (van Praag et al., 2000) and neurochemical (Kozorovitskiy et al., 

2005) level throughout the brain. These changes at the cortical level are associated with 

deficits in an animal’s emotional and cognitive functioning (Neidl et al., 2016). 

14. A crucial component to an enriched environment is exercise (Basso & Suzuki, 2017), which 

not only increases the supply of oxygenated blood to a metabolically expensive brain, but also 

contributes to potential neurogenesis and enhanced cognitive abilities through a series of 

complex biochemical cascades (Horowitz et al., 2020). Large, captive mammals are severely 

deprived of the exercise component of enrichment, particularly when one realizes that 

elephants naturally travel tens of kilometers a day (sometimes more than 100 kilometers) 

across diverse terrain with numerous plants and various substrates, something they cannot do 

in the small, monotonous enclosures that typify zoo exhibits (Holdgate et al., 2016; Doyle et 

al., 2024). Not only do elephants in larger enclosures exhibit lower glucocorticoid metabolite 

concentrations than their cohorts in smaller enclosures, but they also exhibit lower cortisol 

(stress hormones) levels when they can access diverse enrichment options and are allowed to 

be in compatible social groups (Brown et al., 2019). In Asian elephants, cortisol levels 

negatively correlate with locomotion and positively correlate with stereotypies (Schmid et al., 

2001). Overall, these findings imply that cortical neurons in impoverished/captive animals are 

less complex, receive less metabolic support, and process information less efficiently than 

cortical neurons from animals in an enriched, more natural environment (Rosenzweig & 

Bennett, 1969). 

15. Two other brain areas are affected negatively by a captive/impoverished environment because 

such an environment severely constrains or even prevents the natural behavior of animals, 

resulting in chronic frustration, boredom, and stress. Two subcortical (beneath the cortex) 

brain structures negatively affected by such stress are the hippocampus, involved primarily in 
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declarative (i.e., facts and events) and spatial memory formation, and the amygdala, involved 

in emotional processing. Decades of neuroscientific research in the laboratory and in the field 

(Sapolsky, 2005) have demonstrated that prolonged stress results in chronically elevated levels 

of glucocorticoids (stress hormones) (Sapolsky, 1996). Chronic exposure to these stress 

hormones contributes to wide-ranging neurodegeneration (Vyas et al., 2016), including 

neuronal damage/death in the hippocampus (Sapolsky et al., 1990), resulting in memory 

deficits, and in the amygdala (McEwen et al., 2015), resulting in emotional processing deficits.  

In natural environments, the body’s stress-response system is designed for quick activation to 

escape from danger; in captivity, there is no escape. In captivity, animals have an almost 

complete lack of control (Sapolsky, 2012) over their environment. The resulting chronic stress 

tends to inhibit the immune system (Schedlowski & Schmidt, 1996), with negative health and 

neural consequences (McEwen et al., 2015). Under chronic psychological or physical stress, 

pro-inflammatory cytokines are released by activated immune cells and can interact with 

multiple corticolimbic brain structures, dysregulating different growth factors and 

neurogenesis, several neurotransmitter systems, and neuroendocrine communication 

(Capuron & Miller, 2011). Moreover, animals kept in social isolation exhibit increased 

aggression and depression like symptoms (Miura et al., 2002). 

16. Stress from captivity often fosters learned helplessness and conditioned defeat (Maier & 

Seligman, 2016), which involves the amygdala (Hammack et al., 2012) and broad 

dysregulation of the neurotransmitter serotonin (Maier & Watkins, 2005). Under similar 

conditions (Chugani et al., 2001), stress is associated with a variety of neuropsychiatric 

diseases in humans, such as anxiety/mood disorders (Zhang et al., 2018), including major 

depression, and post-traumatic stress disorder (PTSD) (Koenigs & Grafman, 2009). Current 

human research, in fact, suggests that childhood trauma may subsequently make the adult 

brain more vulnerable to maladaptive stress responses (Banihashemi et al., 2020), an issue 

particularly relevant for long-lived, highly social animals such as elephants and cetaceans born 

into captivity. One neural consequence under such conditions is microglia activation and a 
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sustained release of inflammatory mediators (Leszek et al., 2016). Subsequent 

neuroinflammation contributes to physiological, behavioral, affective, and cognitive disorders 

(de Pablos et al., 2014; McLeod et al., 2001). To the extent that captivity induces stress-related 

immuno-suppression, captive animals are thus more susceptible not only to 

neuroinflammation but also to opportunistic infections and possible disruptions of fertility 

(Edwards et al., 2019). Given the highly conserved (Nikolova et al., 2018) nature of neural 

structures (i.e., brains have a lot in common across species), there is no logical reason to 

believe that the large, complex brains of animals such as elephants (Jacobs et al., 2011) would 

react any differently to a severely stressful environment than does the human brain. 

17. Captivity and the psychosocial stress it engenders has negative effects on complex circuitry 

between a subcortical collection of nuclei (groups of neurons) known as the basal ganglia and 

the cerebral cortex. Through a series of reciprocal connections, the basal ganglia select and 

orchestrate appropriate cortical activity for a given situation, including the two pathways 

involved in movement: the direct pathway and the indirect pathway. The direct pathway tends 

to be involved in generating movement/behavior whereas the indirect pathway is more crucial 

for inhibition of movement/behavior. Normal movement depends on a delicate balance 

between these two pathways. Stereotypic behavior resulting from stress has been documented 

in a large number of species (e.g., poultry, rodents, pigs, voles, cows, sheep, dogs, horses, and 

primates, including humans), and is invariably associated with an imbalance in the 

direct/indirect pathways (McBride & Parker, 2015). More specifically, the indirect pathway 

is suppressed as a result of dysregulation of two neurotransmitter systems, dopamine and 

serotonin (Langen et al., 2011). Such behavioral stereotypies may represent a coping strategy 

as the animal attempts to mitigate the overwhelming effects of psychosocial stress (Poirier & 

Bateson, 2017).  It is worth noting that elephants, in their natural habitat, have never been 

noted to have exhibit such stereotypies, which reflect underlying (abnormal) disruption of 

neural mechanisms. 
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18. Stereotypies are common human and non-human responses to chronic stress. Children with a 

history of early institutional care are more likely to exhibit stereotypies, underscoring the 

influential role of the environment during early development (Bos et al., 2010). In nonhuman 

animals, such behavioral stereotypies are seldom if ever observed in nature (Boorer, 1972), 

but have been consistently documented in many captive animals beyond murid rodents. 

Chronic stress also creates heightened dopamine sensitivity in the nucleus accumbens, which 

is part of the mesolimbic pathway associated with motivation (Cabib, 2006). Environmental 

deprivation and social isolation have repeatedly been shown to dysregulate these motor control 

pathways in several species, resulting in stereotypies (Martin et al., 1991; McBride & 

Hemmings, 2005). By extension, comprehensive environmental enrichment appears to 

rebalance activity in these pathways, thus at least partially ameliorating or even preventing the 

emergence of stereotypies. Comprehensive environmental enrichment appears to prevent 

stereotyped behaviors by increasing metabolic activity in the motor cortex, the striatum, and 

the nucleus accumbens (Turner et al., 2002). 

Summary 

19. Long-lived individuals with large, complex brains integral to their intricate sociobehavioral 

existence cannot function normally in captivity (Doyle et al., 2024). The neural perspective 

outlined in Jacobs et al. (2021) underscores the sociobehavioral assessment of elephant needs.  

Physical and behavioral abnormalities are easy to observe, but one must look deeper to see 

the neural consequences. Evolution has constructed the brain—of all organisms—to be 

extremely and exquisitely responsive to the environment (for better and worse).  This 

responsivity extends to the level of gene expression, meaning that the environment can turn 

on or turn off different genes (Sapolsky, 2017). As such, the captive environment we place 

animals in significantly and sometimes permanently alters their brains in a negative manner. 

From a neural perspective, imprisoning large mammals and putting them on display is 

undeniably cruel. 
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20. Elephants exhibit behavioral patterns and physical abnormalities similar to other mammals in 

impoverished environments. Moreover, they possess very similar, highly conserved, 

neurobiological systems as do other mammals for responding to impoverishment and chronic 

stress. Therefore, elephants sustain neurobiological insults from living in confined, artificial 

environments. Insofar as most captive elephants cannot be “rewilded” for scientific and ethical 

reasons, the case can be made for transferring them to authentic sanctuaries, where they may 

live in a more natural environment. Authentic sanctuaries report improved physical and 

psychological health in elephants after their arrival, including decreased frequency or 

extinction of stereotypies, reduced aggression toward keepers, muscle tone gain, and 

formation of social bonds between elephants with different social histories, including 

elephants who were abused, traumatized, or solitary for decades (Buckley, 2009; Derby, 

2009). Thus, elephants should either remain free (and protected) or, if already in captivity, 

they should be released into well-designed sanctuaries—several already exist for elephants; 

for example in Tennessee (see here), in Georgia (see here), and in Northern California (see 

here). 

Observations related to the elephants at the Pittsburgh Zoo and Aquarium 

21. I have examined several videos of the elephant exhibit at the Pittsburgh Zoo and Aquarium, 

including multiple videos of the five elephants on display. Having seen the conditions that the 

elephants endure, it is not surprising to me that the Zoo lost its Association of Zoos and 

Aquariums (AZA) accreditation in 2015. In 2019, the zoo was ranked as the worst zoo for 

elephants in North America by In Defense of Animals 

(https://www.idausa.org/campaign/elephants/10-worst-zoos-for-elephants-2019), it has 

appeared on this 10-worst zoos for elephants list multiple times (e.g., in 2016, 2017, 2020). 

Although this accreditation was restored in 2024, the AZA standards touted by zoos remain 

woefully inadequate for the well-being of elephants.   My observation of the zoo facilities and 

the elephants’ behavior in these videos leads me to the following observations/conclusions: 
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a) Quantity of space.  Although the overall size of the Pittsburgh Zoo elephant exhibit 

(~0.75 acres, or ~4,046 m2, outside area; 1,254 m2 barn, divided into smaller stalls) 

meets the minimum AZA requirement for six elephants (500 m2 each, with a minimum 

shared space of 3,000 m2), it is immediately obvious that the allotted space at the zoo 

is woefully inadequate. The barn space is particularly insufficient. Insofar as elephants 

in their natural habitat have expansive home ranges, extending from 10s to 10,000 km2 

(Fernando et al., 2008; Bahar et al., 2018), the enclosure space provided by any zoo is 

simply insufficient—especially year after year, decade after decade (Doyle et al., 

2024). The barn is barely large enough to hold the elephants, but not for any length of 

time, which is clearly necessary during winter months.  

b) Quality of space: Within the barns, there is nothing of interest to the elephants (see 

videos here, here, and here). It is a featureless, extremely impoverished environment 

with a concrete floor, which is about the worst substrate one can have for elephants as 

it contributes significantly to musculoskeletal foot disease (e.g., osteoarthritis), which 

is very common among captive elephants (Miller et al., 2916; Doyle et al., 2024).  Such 

ailments are associated with pain and joint stiffness, inability to stand, and sometimes 

leads to euthanasia (Issa and Griffin, 2012; Buckwalter et al., 2013). Although the 

outside environment has a water feature (video here) and some rock features, it is not 

much better than the inside environment. It is mostly compacted soil. which is similar 

to concrete in terms of hardness (video here). Within 10 minutes of entering their yard, 

the elephants could easily explore every aspect of the environment.  There is also 

minimal shade, which is very important for the health of elephant skin. Shade is 

extremely important given the altitude of the zoo, as is access to mud baths, which is 

how the elephants protect their skin from the sun.  

c) Vegetation: There is no live vegetation available to the elephants—although it is 

visible from their enclosure, it is off limits to them (something that must be extremely 

frustrating for a large herbivore) because of barriers or electric wires (video here).  
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d) Food: The food available to the elephants appears to be mostly hay, scattered fruits and 

vegetables (video here), and some browse—a monotonous diet that requires little 

manipulation and is quickly consumed. In their natural habitat, elephants are highly 

diverse feeders, consuming more than 100 seasonally and geographically varying food 

species (e.g., grasses, trees, bark, roots, fruits, and aquatic plants; Dierenfeld, 2006), 

and spending 60-80% of their waking hours foraging over long distances (Poole & 

Granli, 2009). In zoos, feeding schedules tend to be predictable. A more varied feeding 

regime would certainly enhance the well-being the elephants (Holdgate et al., 2016). 

e) Exercise: The elephants receive very little exercise in such a small enclosure.  Such 

exercise is not only important for their overall cardiovascular, immune, cognitive, and 

neural health (Jacobs et al., 2021), but also for the health of their feet.   Approximately 

60 million years of evolution has led to a range of anatomical and physiological 

specializations for long distance living (Shoshani, 1998; Poole & Granli, 2009). In 

particular, long-distance walking helps them maintain foot health (Panagiotopoulou et 

al., 2016), something not possible in a zoo environment.  

f) Social interaction: There appears to be little social interaction among the elephants in 

the existing videos (here and here), and they often appear to be isolated from each other 

(video here). Many elephant management problems are linked to inappropriate social 

groupings (Veasey, 2006; Doyle et al., 2024). Free elephants tend to live in matriarcal, 

multi-generational family groups of two to 10 adult females and juveniles (Vance et 

al., 2009). Elephant family groups share a fission-fusion structure, separating and 

merging with larger groups of up to several hundred elephants (Poole & Moss, 2008; 

de Silva et al., 2011).  At the Pittsburgh Zoo, Angeline is the daughter of Savanna; 

Victoria and Zuri appear to have the same biological parents, neither of whom being at 

the Pittsburgh Zoo. Their mother, Moja, was transferred to the Winston Wildlife Safari 

in 2015.  This is not a normal social grouping.  
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g) Stereotypies:  The elephants at the zoo exhibit clear stereotypies; in this indoor video 

(here) repetitive (and agitated) pacing behavior is obvious. Outdoors, the incessant 

pacing continues along the edge of the pond (here), presumably because there is really 

nothing else to do. Between ~47% and ~ 85% of elephants in zoos exhibit stereotypies, 

which can consume up to ~20% of the animal’s daily activity (Mason & Latham, 2004; 

Mason & Veasey, 2010; Doyle et al., 2024).  It is clear that large portions of time 

involve such stereotypies, which can further aggravate foot issues.  Moreover, as noted 

above, the existence of stereotypies is a direct reflection of dysregulation of motor 

control circuitry in the brain, that is, a form of brain damage.  Such stereotypies are not 

exhibited in the wild.  

h) Enrichment:  Although there is no evidence in videos of any type of meaningful or 

effective enrichment for the elephants at the Pittsburgh Zoo, it is likely that they attempt 

to enrich the environment in the form of feeding devices or objects (e.g., tires, puzzle 

feeders). The following video is an example of such so-called “enrichment” (here)—

providing an animal with a box, a St. Patrick’s Day sign, and some cabbage scraps is 

hardly enriching. However, these represent only a very limited type of directed 

enrichment (Markowitz, 1982) and are employed in an attempt to alleviate the specific 

psychological/behavioral/neural problems arising from the captive, inarguably 

impoverished environment. They are band-aids, not cures. Current evidence suggests 

that targeted, ad hoc zoo/aquarium enrichment remains insufficient for the overall 

neural health of mammals such as elephants as long as they remain constrained by 

traditional captive conditions (Doyle et al., 2024). Here it is worth noting a couple of 

additional points: natural environments appear to be better for the emotional health of 

rats than artificially enriched environments (Lambert et al., 2016), with similar findings 

in humans (Lambert et al., 2015). A sanctuary would provide these elephants with a 

much more natural, and thus enriching, environment.  In conclusion, the transient, 

inconsistent enrichment (as is the case with zoo “enrichment”) can create more stress 
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and frustration for the elephants than no enrichment at all (Latham & Mason, 2010). 

The very fact that accrediting organizations like the AZA require zoos to provide 

enrichment to elephants is a de facto admission that the elephants are housed in 

impoverished environments that harmful to the brains of the animals on display (Jacobs 

et al., 2021).  

i) Autonomy: Even cursory examination of the day-to-day life of captive elephants, with 

the Pittsburgh Zoo elephants being no exception, clearly reveals that these elephants 

exist in a very controlled environment that removes almost all autonomy. It is estimated 

that elephants spend ~ 50% of their daytime hours under behavioral control in 

caregiver- managed activities (e.g., exercise sessions, foot and skin care, 

training; Greco et al., 2016). Not surprisingly, there is an inverse relationship between 

time spent with keepers and an elephant’s rate of stereotypy. In this regard, it was the 

zoo’s reluctance to give up using bullhooks that, in part, led to their losing their AZA 

accreditation.  Moreover, the very fact that the Pittsburgh Zoo thought it appropriate to 

use dogs in 2014 to herd elephants is a blatant example of the controlled environment 

these elephants are forced to endure. Lack of control over one’s environment, and the 

chronic stress that accompanies such situations (Lecorps et al., 2021; Radley et al, 

2015), is a significant predictor of learned helplessness and depression in a variety of 

species (Maier & Seligman, 2016), including elephants (Jacobs et al., 2021). 
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I declare under penalty of perjury under the law of the Commonwealth of Pennsylvania that the 

foregoing is true and correct. 

Signed on the....16...day of.........April........., 

At …….Lakebay, WA……. 

(date)......16....(month)....April.......(year)..........2025.......... 

(county or other location, and state)............Pierce County, WA............ 

(country).............USA..................... 

(printed name)..........Bob Jacobs, Ph.D.......... 

(signature)....... ......... 
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