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When most young or even some of us older people think about memory, it is the 

memory in a computer and/or cell phone. Both computer and cell phone 

memory, also known as RAM (Random Access Memory), is the temporary 

storage space that a computer/cell phone uses to run apps and processes while 

they are actively being used. It's where the operating system, currently open 

apps, and data are stored for quick access. Unlike storage, which is used for 

long-term storage of files and apps, memory is erased when the computer/cell 

phone is turned off or the app is closed. 
 

The Human Brain 

 
 

In this article, we are going to learn about what human memory is, where your 

memories are located in the brain, how your memory is supposed to work, why 

your memory gets worse with age, and what we can do to keep our memories 

from getting worse and worse. We will also learn about memory disorders, 

diseases and other bad things that can happen to our memory. 



What is Memory? 

Memory is the process of recalling information 

that you have learned. Many parts of your 

brain work together to collect information and 

store it so you can find and access it when you 

need it. There are different ways memory can 

be classified. 
 

Memory is a vital human process. You use it for 

problem-solving, like answering a question on 

a test. It helps you plan and navigate through 

familiar and unfamiliar places. It involves your 

language development like remembering 

someone’s name, for example. Your memory 

also helps with reasoning, like avoiding things 

that previously caused you harm. 

 

 

 

 



Types of Memories 

 
  



Recap of what we have seen and learned in the above pictures 
 

Where memories are stored in the brain 

The primary brain region associated with memory is the hippocampus, located 

in the temporal lobe. Specifically, it's involved in forming new declarative 

memories, which are factual and episodic (remembering specific events). The 

prefrontal cortex also plays a role, particularly in holding information in short-

term memory and in retrieving memories.  
 

Here's a more detailed explanation: 

Hippocampus: 

This seahorse-shaped structure within the temporal lobe is crucial for forming 

new declarative memories and for the process of consolidating memories from 

short-term to long-term storage. It also plays a role in spatial navigation.  
 

Prefrontal Cortex: 

This area, located at the front of the brain, is involved in short-term memory 

(working memory) and retrieving memories. It also helps with higher-level 

cognitive functions like planning and decision-making.  
 

Other Brain Regions: 

While the hippocampus and prefrontal cortex are key, other brain regions also 

contribute to memory, including the amygdala (emotional memory), the 

cerebellum (procedural memory), and various cortical areas where long-term 

memories are stored. 
 

Types of Memory 

The human brain utilizes several types of memory to store and retrieve 

information. These include sensory, short-term/working, and long-term 

memory. Long-term memory is further divided into explicit (declarative) and 

implicit (non-declarative) memory.  
 

Sensory Memory: 

This is the initial stage of memory where information from the senses (sight, 

sound, touch, etc.) is briefly stored. It has a short duration (seconds), and 

information is either lost or transferred to short-term memory.  
 

Short-Term Memory (Working Memory): 

This type of memory holds a small amount of information for a limited time 

(seconds to minutes). It's often referred to as working memory because it allows 

for active processing and manipulation of information, like when performing 

mental calculations.  
 



Long-Term Memory: 

This is the system for storing a vast amount of information for a longer period, 

potentially for a lifetime. Long-term memory is further divided into: 

  

Explicit Memory (Declarative Memory): This type of memory involves 

conscious recollection of facts and events. It can be further divided into:  

Episodic Memory: This is the memory for personal experiences and events, like 

remembering a vacation.  

Semantic Memory: This involves the memory for facts, general knowledge, and 

concepts, like knowing the capital of France.  

Autobiographical Memory: This encompasses the combination of episodic and 

semantic memories related to one's life experiences.  
 

Implicit Memory (Non-Declarative Memory): This type of memory operates 

unconsciously and affects our behavior and skills. It includes:  

Procedural Memory: This memory is responsible for skills and habits, like 

riding a bike or typing.  

Priming: This refers to the enhanced ability to recognize or recall something 

because of prior exposure.  

Conditioning: This involves learning associations between stimuli and 

responses, such as classical or operant conditioning. 
 

How does memory work? 

 
 

1. Gathering: You receive incoming sensory information from your 

environment. 
 

2. Encoding: This is the initial stage where information from our senses is 

transformed into a format that the brain can store. It involves registering 

the information and translating it into a neural code.  



3. Storage: Once encoded, memories are stored in the brain. This involves 

maintaining the encoded information over time. Storage isn't a single 

location but rather a distributed network of connections between 

neurons. 
  

4. Retrieval: This is the process of accessing and bringing stored 

information back into conscious awareness. Retrieval can be triggered by 

various cues and involves reactivating the specific pattern of neuronal 

activity that represents the memory.  

 

Human memory is a complex process involving encoding, storage, and retrieval 

of information. It relies on changes in neural networks, specifically the 

strengthening of connections between neurons (synapses), to form and store 

memories. These processes are distributed across various brain regions, 

including the hippocampus and cerebral cortex, with different areas 

specializing in different aspects of memory.  
 

Key Components: 

• Sensory Memory: Briefly stores sensory information from our senses.  

• Short-term (Working) Memory: Holds information we are actively 

thinking about for a short period.  

• Long-term Memory: Stores vast amounts of information for extended 

periods, potentially throughout a lifetime.  

• Hippocampus: Plays a crucial role in forming new long-term memories, 

particularly those with emotional significance.  

• Amygdala: Involved in processing emotions and attaching emotional tags 

to memories.  

• Cerebral Cortex: Distributes and stores different components of 

memories across various regions.  
 

How Memories are Made: 

Neural Networks: 

Memories are not stored in single cells but rather as patterns of activity across 

interconnected neurons.  
 

Synapses: 

Connections between neurons (synapses) are strengthened or weakened based 

on how frequently they are used, which is how memories are formed and 

consolidated. 

 

 



Normal Age-Related Memory Changes 

Memory changes as we age are common and often involve a slowing of cognitive 

processes like recalling and learning new information. While some memory 

lapses are normal, it's important to distinguish between normal age-related 

forgetfulness and potential signs of dementia or other memory problems.  

Normal changes include: 
 

Slower Recall: It may take longer to retrieve information, like remembering a 

name or where you placed something.  
 

Difficulty with Multitasking: Complex tasks or tasks that require shifting focus 

may be more challenging.  
 

Difficulty with Learning New Information: It can take longer to learn new 

information or concepts.  
 

Occasional Forgetfulness: Forgetting names, dates, or where you left items is 

common. 
 

  
Most older people lose some memory function 

 

Memory tends to decline with age due to a combination of factors including 

brain shrinkage, reduced blood flow, and hormonal changes. These changes 

affect the hippocampus, a brain region crucial for memory formation, and 

disrupt the communication between neurons. Additionally, the brain becomes 

more susceptible to stress, fatigue, and distractions, further impacting memory 

recall. Here's a more detailed breakdown: 
 

Brain Atrophy: 

The brain naturally shrinks with age, and this can involve a reduction in both 

the size and number of neurons, as well as the myelin sheath that insulates them.  
 



Reduced Blood Flow: 

Decreased blood flow to the brain can impair cognitive functions, including 

memory, and contribute to structural changes.  
 

Hormonal Changes: 

Hormones and proteins that protect and repair brain cells, and stimulate neural 

growth, also decline with age, potentially impacting memory.  
 

Weakening Synapses: 

Structural changes in the brain, such as the weakening of synapses (connections 

between neurons), can impair processing speed and sensory processing.  
 

Increased Sensitivity to Stress: 

Older brains are more vulnerable to stress, distraction, and fatigue, which can 

hinder memory recall.  
 

Slower Processing Speed: 

The myelin sheath, which acts as insulation for nerve fibers, wears down, 

potentially slowing down the speed of communication between neurons.  
 

Reduced Neurogenesis: 

The brain's ability to generate new neurons declines with age, potentially 

impacting cognitive functions. 
 

 
 

When to Seek Help: 

Severe Memory Loss:  

If you're experiencing significant memory loss that interferes with daily life, it's 

important to consult a doctor.  
 



Behavioral Changes: 

Changes in behavior, such as becoming paranoid, withdrawn, or disheveled, 

may be a sign of a more serious issue.  
 

Dementia Symptoms: 

Symptoms like asking the same questions repeatedly, getting lost in familiar 

places, or having trouble following directions may indicate dementia. 

 

Strategies for Memory Improvement  
 

 
 

Brain Training: Engage in activities that challenge your brain, such as puzzles, 

games, reading, writing, and learning new things.  

 

Healthy Habits: Maintain a healthy lifestyle with regular exercise, a balanced 

diet, and sufficient sleep.  

 

Social Engagement: Stay socially active and engage in meaningful activities. 

 

NOTE: Many of the things you can do to improve your memory are the same 

things that will help you live a long and healthy life. We learned about the secrets 

to a long life in a previous article of mine. 

 

Question: Do these off-the-shelf products you see advertised on TV that claim 

to improve your memory really work? 
 

Answer according to Google: Currently, there is no strong scientific evidence 

to support the effectiveness of these off-the-shelf supplements that say they 

improve memory or reduce the risk of cognitive decline and dementia. 

 



Memory Disorders and Problems 
 

 
 

Memory disorders encompass a wide range of conditions characterized by 

impairments in forming, storing, or retrieving memories. These disorders can 

vary in severity and progression, with some being temporary and others 

chronic or progressive. Common types include amnesia, dementia (including 

Alzheimer's disease, vascular dementia, and Lewy body dementia), and mild 

cognitive impairment.  

 

Types of Memory Disorders 
 

 
Amnesia: 

Amnesia is a memory disorder characterized by the loss of memory, which can 

be sudden or gradual, and can affect both past (retrograde) and new 

(anterograde) memories. Causes can include head trauma, stroke, infections, or 

psychological trauma.  

 

Dementia: 

Dementia is an umbrella term for a decline in mental abilities, including 

memory, thinking, and reasoning, severe enough to interfere with daily life. 

Alzheimer's disease is the most common type of dementia, characterized by the 



buildup of protein plaques and tangles in the brain, leading to progressive 

memory loss and cognitive decline. Vascular dementia is caused by reduced 

blood flow to the brain, often due to stroke or other vascular problems. Lewy 

body dementia involves the abnormal buildup of protein deposits in the brain, 

affecting memory, movement, and behavior.  
 

 
 

 
 



Mild Cognitive Impairment (MCI): 

MCI is a stage between the normal age-related cognitive decline and the more 

serious cognitive decline associated with dementia. Individuals with MCI may 

experience memory problems, but their symptoms are not severe enough to 

interfere with daily activities.  

 

Other Memory Problems: 

Memory problems can also be caused by other conditions such as traumatic 

brain injuries, infections, medication side effects, vitamin deficiencies, and 

mental health conditions like depression and anxiety.  

 

Memory Disorder Diagnosis 

Diagnosing memory problems involves a comprehensive assessment that 

combines neurological exams, cognitive tests, and potentially brain imaging or 

other specialized tests. The process aims to identify the cause of memory loss 

and determine its impact on daily life.  

 

Here's a breakdown of the diagnostic process: 

1. Initial Assessment: 

Medical History and Physical Exam: A doctor will gather information about 

your medical history, medications, and perform a physical exam to rule out 

other potential causes of memory problems.  
 

Neurological Exam: This assesses reflexes, vision, speech, and other functions 

to identify neurological conditions that may be affecting memory.  

 

2. Cognitive Testing: 

Brief Mental Status Tests: These tests, often administered by a primary care 

physician, assess memory, attention, language, and orientation to time and 

place.  
 

Neuropsychological Testing: More in-depth evaluations that assess a wider 

range of cognitive functions, including memory, language, visuospatial abilities, 

and executive functions. These tests help to pinpoint the specific areas of 

cognitive impairment.  

 

3. Brain Imaging and Other Tests: 

Brain Scans: MRI or CT scans can reveal structural abnormalities in the brain 

that may be contributing to memory loss.  
 



PET scans: These scans can assess brain metabolism and identify changes 

associated with conditions like Alzheimer's disease.  
 

 
 

Blood and Urine Tests: These tests can help rule out other medical conditions 

or vitamin deficiencies that may be causing memory problems.  
 

EEG (Electroencephalogram): This test measures the brain's electrical activity 

and can help identify abnormalities related to seizures or other neurological 

conditions.  

 

4. Specialist Referral: 

Depending on the findings of the initial assessments, you may be referred to a 

specialist, such as a neurologist, psychiatrist, neuropsychologist, or geriatrician.  

 

5. Reversible Causes: 

It's important to identify any potentially reversible causes of memory problems, 

such as medication side effects, vitamin deficiencies, or infections. 

 

Memory Disorder Treatment 

There are several treatments and strategies for addressing memory problems, 

depending on the underlying cause. These include medications, cognitive 

therapy, lifestyle adjustments, and addressing reversible causes like medication 

side effects or treatable conditions.  

 

Treatment Approaches: 

Medications: 

For memory loss associated with conditions like Alzheimer's disease, 

medications like cholinesterase inhibitors and memantine may be prescribed to 



help improve or stabilize cognitive function, though they don't stop the disease's 

progression. New medications targeting amyloid plaques in Alzheimer's are 

also available, but their use is typically for early stages of the disease.  

 

Cognitive Therapy: 

Cognitive stimulation therapy and cognitive rehabilitation involve techniques 

to strengthen memory and thinking skills through exercises and personalized 

strategies.  

 

Lifestyle Adjustments: 

Regular physical exercise, a balanced diet rich in omega-3 fatty acids, stress 

reduction techniques, and adequate sleep can support overall brain health and 

potentially improve memory.  

 

Addressing Reversible Causes: 

If memory problems are linked to medications, nutritional deficiencies, 

depression, sleep apnea, or other treatable conditions, addressing these 

underlying issues can lead to improvement.  

 

Important Considerations: 

Early diagnosis is crucial. Identifying the cause of memory loss is the first step 

in determining the most appropriate treatment plan.  

 

Not all memory loss is treatable. 

Some conditions, like certain forms of dementia, may not be reversible, but 

treatment can help manage symptoms and improve quality of life.  

 

 
 



The memory disease that most people fear is Alzheimer's! Is there a cure for 

Alzheimer's?? 

No, there is currently no cure for Alzheimer's disease.  
 

However, advancements are being made in treating the disease. Here's what the 

available information suggests: 
 

Treatments for symptoms: There are medications and therapies available to 

help manage some of the symptoms of Alzheimer's, which can improve the 

quality of life for individuals with the disease. 
 

Slowing disease progression: Recently, new drugs have been approved by the 

FDA that target the amyloid plaques in the brain and may help to slow the 

progression of the disease, particularly in the early stages. 
 

Ongoing research: Research is actively underway to find more effective 

treatments and potentially a cure for Alzheimer's, with new drugs being tested 

in clinical trials. While a cure remains elusive at this time, there is hope for 

better treatments. There are ongoing efforts to find ways to stop or reverse the 

effects of Alzheimer's disease. 

 

Facts about the Brain and Memory 

Brain Facts: 

The brain is not a muscle: The brain is a complex organ made of neurons and 

other glial cells. While the brain controls muscle movement, it's fundamentally 

different in structure and function from muscle tissue. 
 

No Pain Receptors: The brain itself doesn't feel pain.  
 

Electrical Powerhouse: 

The brain generates enough electricity to power a lightbulb. 
 

Water Content: Around 75% of the brain is water, and even mild dehydration 

can affect cognitive functions like memory and concentration.  
 

Growing Throughout Life: Adult brains continue to generate new neurons 

(brain cells), particularly in areas related to learning, emotion, and memory. 
  

Fast Information Transfer: Brain information travels at speeds of up to 268 

miles per hour.  
 

Memory Capacity: While short-term memory has a limited capacity (around 7 

items), the brain's overall memory capacity is vast, estimated to be equivalent 

to 2.5 petabytes.  



Exercise Benefits: Exercise is beneficial for brain health, improving mood, 

memory, and cognitive function.  
 

Size Doesn't Equal Intelligence: 

A larger brain doesn't necessarily mean a more intelligent brain. 
 

Genetics plays a Significant Role in Intelligence: 

While genetics plays a significant role in intelligence, it's not the sole 

determinant. Intelligence, including IQ scores, is a complex trait influenced by 

both genetic and environmental factors. 
 

Neurons are Long-Lasting: 

Brain cells, called neurons, can last a lifetime and don't regenerate like other 

cells in the body.  

 

 
 

Memory Facts: 

Not a Single Location: Memories are not stored in one specific place in the brain 

but are distributed across different regions.  
 

Emotional Intensity Matters: Emotional events tend to be remembered more 

vividly and for longer periods of time.  
 

Learning Changes Brain Structure: Learning new things can physically change 

the structure of the brain.  
 

Forgetting is Necessary: Forgetting is a normal and important part of brain 

function. It helps the brain filter out irrelevant information and consolidate 

important memories.  
 

 

 



Memories Can Be Reconstructed: Memories are not static recordings, and our 

recall of them can be influenced by various factors, including our emotions and 

experiences.  
 

Early Memory Formation: Memories can start forming as early as 4 months 

into a pregnancy.  
 

Short-Term Memory Limitations: Short-term or "working" memory has a 

limited capacity, which is why we often need to repeat or rehearse information 

to move it into long-term memory.  
 

Memory is an Activity: 

Memory is not just about recalling stored information, but also involves the 

active process of retrieving, reconstructing, and integrating information. 

 

 
 

Human Memory is not the best in the Animal World:  

Several animals are known to possess memories that are on par with or even 

surpass human memory in certain aspects. Elephants, dolphins, and 

chimpanzees are often cited for their exceptional long-term and spatial memory 

capabilities. Additionally, animals like squirrels, sea lions, and even some birds 

like the pigeon demonstrate impressive memory feats, particularly in spatial 

memory and recognition.   



The Smartest Animals with the Best Memories 
 

1. Humans 

 
 

 

Humans are considered the most intelligent 

animals on Earth. Humans excel in all 

measures of intelligence like complex 

language, tool use, and abstract thought. 

While other animals exhibit remarkable 

cognitive abilities, humans have 

demonstrated a unique capacity for complex 

problem-solving, technological advancement, 

and cultural development. 

2. Dolphins 

 
 

 

Dolphins are widely considered to be among 

the most intelligent animals on Earth, 

showcasing remarkable cognitive abilities 

and complex social behaviors. They 

demonstrate self-awareness, problem-solving 

skills, and intricate communication systems, 

including the use of unique "names" for 

individual identification. 

3. Elephants 

 
 

 

 

It’s a common saying that elephants never 

forget. But the more we learn about 

elephants, the more it appears that their 

impressive memory is only one aspect of an 

incredible intelligence that makes them some 

of the most social, creative, and benevolent 

creatures on Earth. 

4. Chimpanzees 

 

 
 

Chimpanzees are highly intelligent and can 

solve many kinds of problems posed to them 

by human trainers and experimenters. 

Researchers have taught chimpanzees to use 

sign language and the true recognition of 

“words” as abstractions. 



5. Octopuses 

 
 

 

Octopuses are considered highly intelligent 

and show complex problem-solving abilities, 

tool use, and learning capabilities. They have 

the largest brain-to-body ratio among 

invertebrates and their unique brain 

structure, with neurons distributed 

throughout their arms, allows for 

remarkable dexterity and independent 

action. 

6. African Grey Parrot 

 
 

 

African grey parrots are widely regarded as 

one of the most intelligent bird species and 

are known for their cognitive abilities. They 

can learn to mimic human speech and other 

sounds, solve problems, and even 

demonstrate understanding of concepts like 

quantity and categorization. 

7. Crows and Ravens 

 
 

 

Crows and Ravens are recognized for their 

exceptional intelligence. Scientific studies 

have shown that they exhibit complex 

cognitive abilities, including problem-

solving, tool use, and social intelligence. They 

can learn from past experiences, plan for the 

future, and even communicate about things 

not immediately present. 

8. Whales 

 
 

 

 

Whales are generally considered to be highly 

intelligent creatures. They exhibit complex 

social structures, sophisticated problem-

solving skills, communication, and even show 

signs of self-awareness. The sperm whale has 

the largest brain of any animal, weighing up 

to 20 pounds. 



9. Pigeons 

 
 

 

Pigeons are quite intelligent. Research has 

shown they possess surprising cognitive 

abilities, including impressive memory, 

numerical skills, and the capacity to learn 

complex tasks. They can also recognize 

themselves in a mirror. Homing pigeons use 

a combination of navigation tools to find their 

way back home, including magnetic fields, 

the sun's position, and visual landmarks.  
 

10.  Pig 

 
 

 

 
 

Pigs are remarkably intelligent animals. 

They possess cognitive abilities comparable 

to a human toddler and even surpass most 

breeds of dogs in their intelligence. Studies 

show they can learn their names, understand 

commands, and solve complex problems.  

11.  Dogs 

 
 

 
 

The Border Collie is widely considered the 

smartest dog breed. They are known for their 

exceptional intelligence, herding abilities, 

and strong work ethic. Poodles, Rottweilers, 

and German Shepherds are also highly 

intelligent breeds and often rank among the 

top smartest dogs. 

12.  Rats 

 

 
 

Rats are widely considered to be intelligent 

animals. They are known for their problem-

solving abilities, learning capacity, and social 

intelligence. Their intelligence is often 

compared to that of chimpanzees, dolphins, 

and even humans in some contexts. 

 



Neuroscience – Study of Brain and Memory Advancements 
 

 
 

There have been many advancements in the Study of the Brain and Memory. 

But I will save this subject for another future article. You can read about it 

online – there are many interesting articles on the web.  

 

I learned a lot about our brain and memory researching and writing this article. 

I hope you enjoyed it. 
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