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Grade: 9-12 
    
D uration:    Group study (4 to 6 w eeks) 
    
O bjectives:    (1) Students w ill research, w rite a paper, and present on w hat comprises a 
high quality vernal pool(s) and how  surrounding land use affects the pool(s).  (2) 
Students w ill also monitor a pool and identify the species w ithin it. 
    
K ey Term s:    Buffer,    indicator species, impacts, quality, w atershed, and high quality. 
    
M ethod:    Students are placed into groups and investigate a venal pool using sampling 
techniques.  Students review  existing literature on vernal pools. 
    
M aterials:    Identification book and forms, sampling equipment, such as seine nets, 
sieves, trays, assorted containers, w hite trays (plastic porcelain), magnifying lenses, and 
forceps, w ater-quality test kit (test both pH  and dissolved oxygen), thermometer, list of 
resources students can go to view  current literature. 
 
B ackground:        Building on early lessons, this lesson has the students test their collective 
know ledge on vernal pools and how  to assess a pool w hile researching impacts and 
w ater quality.  Students should connect certain species (spotted salamanders, w ood 
frogs, and fairy shrimp) w ith vernal pools and their w ater quality.  A healthy vernal pool 
is an indication of low  impacts in the area.  Additionally, it may be an indicator of a 
healthy section of a w atershed.  Conversely, a vernal pool can be impaired by 
sediment/pesticide run off, habitat destruction (trees removed), or invasive species.     
By monitoring the vernal pool, the students can educate the landow ner on w hat a vernal 
pool is, w ho lives there, and w hy it has value.      
    
Procedure:  
Before the activity 
1. Contact local w atershed groups (w w w .ohiow atersheds.osu.edu) to determine if 
several vernal pools are available for monitoring.  Please be sensitive to the impact 
students may have in and around the pool as samples are gathered.  Break students up 
into groups and ask them to establish ethical guidelines for their sampling activities.  
H ave the students form w ork groups and each w ork group must draft a proposal to the 
w atershed coordinator of the importance of the vernal pool to the w atershed and the 
animals.  Additionally, this proposal should include how  the students plan on monitoring 
the pool and by w hat means.  M ake sure to go over the ethical guidelines right before the 
students head out to the pool. 
 
N OTE: Amphibians should be handled w ith w et hands and photographed only, not 
transported to classrooms for identification.  For live specimens contact your local zoo or 
w atershed group. 
 

Vernal Pools Connection 
Adapted from Project Wild 
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N OTE: If visiting the site is not possible, students should delve into greater detail in their 
paper as w ell as have visuals.  
 
2. Emphasize that all w ildlife should be returned to the pool unharmed. Teachers may 
determine w hether it is appropriate to take samples back to the classroom for further 
study. 
 
3. To begin students should develop an outline of their project similar to: 

� Introduction 
� Description of a vernal pool (includes habitat and many stages of w etness) 
� Description of the animals in a vernal pool and their function 
� H ow  to properly monitor a vernal pool and w ith w hat equipment 
� Connection to the larger w atershed 
� Impacts to vernal pools 
� H ow  to protect vernal pools 

 
Review  each groups monitoring techniques to ensure they obtain proper samples (see 
“Water Canaries” lesson for specific sampling techniques).   
 
4. Students should review  current literature on vernal pools.  This literature can be found 
in the library, at w atershed groups, and on the internet (see “Web sites of Interest” 
sheet). 
 
5. Students should use the Ohio Vernal Pool Partnership M onitoring Forms to determine 
the health of the vernal pool.  Given the detail and equipment involved, not all fields of 
the form w ill be completed.  H ow ever, this should give the students an appreciation of 
the number of factors to successfully monitor a vernal pool.  Students should be 
encouraged to take many pictures of the organisms and habitat. 
 
6. Encourage the students to discuss their observations and research w ith their group.  
Each group should give a 15-minute presentation on w hat they found in monitoring a 
vernal pool as w ell as impacts that could affect it.  
 
Evaluation:  
 
H ow  w ell do the students present and research the follow ing questions? 

� Description of a vernal pool (includes habitat) 
� Description of the animals in a vernal pool and their function 
� H ow  to properly monitor a vernal pool and w ith w hat equipment 
� Connection to the larger w atershed 
� Impacts to vernal pools 
� H ow  to protect vernal pools 

Do they have visuals (pictures, painting, draw ings, etc) to support their observations? 
 
Encourage the students to share the results w ith their families and friends to educate 
others about vernal pools. 
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�

�

pH  Ranges that Support Aquatic Life 
 

M ost Acidic         N eutral  M ost Basic 
1        2       3        4         5         6        7       8      9      10       11         12       13       14 
 
Bacteria 
1.0____________________________________________________________ 13.0 
 
Plants (algae, rooted etc.) 6.5______________________________ 13.0 
 
Snails, clams, mussels                     6.5________9.0 
 
Largest variety of animals          6.0_________8.5 
(mayflies, stonefly, caddisfly, dragonfly) 
 

 
Temperature Ranges (approximate) Required for Certain Organisms 
 
Greater than 68 

o
F (20

 o
C )=  Warm w ater           M uch plant life, many fish diseases 

                                                                                     Catfish, bass, crappie, caddisfly, 
                                                                                     Dragonfly, mayfly 
 
55- 68 

o
F  (12.8 - 20

 o
C) =  Cool w ater                  Plant life some fish diseases.  

                                                                                    Salmon, trout, stonefly, mayfly,  
                                                                                    caddisfly, w aterbeetles, minnow s,  
                                                                                    darters,  
    
Less than 55

 o
F   (12.8 

o
C) =  Cold w ater              Trout, caddisfly, mayfly, 

                                                                                     stonefly, minnow s, darters,  
                                                                                     sculpins        
 

 
Dissolved oxygen (DO) requirements in parts per million [ppm] 
 
Below  68 

o
F  cold w ater organisms                         Above 68 

o
F Warm w ater organisms 

               6 ppm                                                                                   5ppm 
 
N OTE: See separate monitoring forms from the Ohio Vernal Pool Partnership.  These 
forms w ere created by the Ohio Environmental Council, in consultation w ith the Ohio 
EPA, teachers and scientists. 
                    
State standards alignment State standards alignment State standards alignment State standards alignment 
(http://w w w .dnr.state.oh.us/dnnapps/education/correlations/searchresults.asp?intpag
e= 2& action= PREVIOU S& hidID= ##) 
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Activity Activity Activity Activity 
GuideGuideGuideGuide 

 Activity Activity Activity Activity 
TitleTitleTitleTitle 

 GradeGradeGradeGrade    
Level Level Level Level 
B andB andB andB and 

 Grade Grade Grade Grade 
LevelLevelLevelLevel 

 Content Content Content Content 
StandardStandardStandardStandard 

 B enchmarkB enchmarkB enchmarkB enchmark     OOOOrganizerrganizerrganizerrganizer  GradeGradeGradeGrade    
Level Level Level Level 

IndicatorIndicatorIndicatorIndicator 

 

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12   9-10   Earth and 
Space 

Sciences 
(ES)  

 D, E  Earth Systems   10  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12  9-10   Life 
Sciences 

(L)  

 F, G   Diversity and 
Interdependence of Life  

 10  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12  9-10   Scientific 
Inquiry (SI) 

 A   Doing Scientific Inquiry  9, 10  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12  9-10   Scientific 
Ways of 
Know ing 

(ST)  

 A,B,C,D   N ature of Science/ethical 
practices/scientific 

theories/science and 
society 

 9, 10  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12   11-12  Earth and 
Space 

Sciences 
(ES)  

 A, B , C   Earth systems  11  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12   11-12   Life 
Sciences 

(LS)  

 B , E, F   Characteristics and 
Structure on Life/ Diversity 

and Interdependence of 
Life/Evolutionally Theory 

 11, 12  

Activity Activity Activity Activity 
GuideGuideGuideGuide    

    Activity Activity Activity Activity 
TitleTitleTitleTitle    

    GradeGradeGradeGrade    
Level Level Level Level 
B andB andB andB and    

    Grade Grade Grade Grade 
LevelLevelLevelLevel    

    Content Content Content Content 
StandardStandardStandardStandard    

    B enchmarkB enchmarkB enchmarkB enchmark        OrganizerOrganizerOrganizerOrganizer        GradeGradeGradeGrade    
Level Level Level Level 
IndIndIndIndicatoricatoricatoricator    

 

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12  11-12  Science 
and 

Technology 
(ST)  

 A  U nderstanding Technology  11, 12  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12  11-12  Scientific 
Inquiry (SI) 

 A  Doing Scientific Inquiry  11, 12  

WILD-
Aquatic 

 Vernal 
Pools the 

Connection 

 9-12  11-12  Scientific 
Ways of 
Know ing 

 A, B, C  N ature of Science/Ethical 
Practices/ Science and 

Society 

 11, 12  

    


