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In	  today’s	  part	  of	  this	  two-‐week	  lab	  on	  trematodes,	  we	  will	  determine	  the	  prevalence	  and	  intensity	  
of	  larval	  trematode	  infections	  in	  local	  snail	  populations.	  	  We	  will	  study	  a	  “ram’s	  horn”	  snail	  
called	  Helisoma	  (Planorbella)	  trivolvis,	  and	  another	  pond	  snail	  called	  Physa	  gyrina.	  These	  snails	  
and	  their	  close	  relatives	  can	  be	  found	  around	  the	  world,	  and	  are	  some	  of	  the	  most	  common	  
snails	  in	  local	  ponds	  and	  lakes.	  	  They	  are	  likely	  to	  be	  infected	  as	  first-‐intermediate	  hosts	  by	  ~6	  
different	  trematode	  species,	  including	  Echinostoma	  trivolvis	  (Figure	  1)	  in	  Helisoma	  snails,	  
Echinoparyphium	  recurvatum	  in	  Physa	  snails,	  and	  several	  species	  that	  we	  have	  not	  yet	  
identified,	  except	  to	  their	  “morphotype”:	  strigeid-‐type	  cercariae	  (avian	  schistosomes	  that	  cause	  
swimmer’s	  itch),	  armitae-‐type	  cercariae,	  and	  others.	  	  

Moreover,	  these	  snails	  can	  serve	  as	  second-‐intermediate	  hosts	  for	  trematodes	  like	  Echinostoma	  
trivolvis	  –	  we	  can	  find	  their	  metacercarial	  cysts	  in	  the	  snail’s	  hepatopancreas	  and	  mantle.	  	  

	  

I. 	  Screening	  for	  first-‐intermediate	  host	  infection	  

Snails	  infected	  as	  first-‐intermediate	  hosts	  will	  develop	  infrapopulations	  of	  redia	  and	  cercariae,	  with	  
cercariae	  emerging	  from	  the	  snail	  to	  seek	  the	  next	  host.	  	  By	  placing	  snails	  individually	  in	  containers	  
and	  providing	  the	  right	  cues	  (heat/light),	  we	  can	  encourage	  them	  to	  shed	  and	  look	  for	  cercariae	  as	  
evidence	  of	  infection.	  	  Dissection	  is	  another	  alternative,	  but	  one	  that	  clearly	  leaves	  us	  without	  a	  



live,	  infected	  snail.	  	  Because	  we	  will	  want	  to	  use	  infected	  snails	  in	  studies	  later,	  we	  will	  use	  the	  
former	  option.	  

1. Pour	  the	  water	  from	  a	  centrifuge	  tube	  into	  a	  “P-‐cup”,	  and	  place	  it	  under	  the	  dissecting	  
microscope	  at	  low	  power	  magnification.	  	  	  

2. Focus	  up	  and	  down	  through	  the	  water	  column	  looking	  for	  numerous,	  usually	  white	  to	  clear	  
(although	  some	  can	  be	  darkly	  pigmented)	  cercariae.	  	  

3. Most	  cercariae	  have	  a	  “sperm-‐like”	  back	  and	  forth	  swimming	  motion,	  not	  the	  darting	  or	  
quick	  circling	  exhibited	  by	  zooplankton	  and	  protists,	  respectively.	  	  If	  in	  doubt,	  ask.	  	  

4. If	  you	  locate	  cercariae,	  make	  a	  slide	  for	  the	  compound	  scope	  for	  higher	  magnification	  
viewing:	  	  use	  a	  glass	  pipet	  to	  get	  some	  cercariae	  onto	  a	  glass	  slide.	  Add	  a	  drop	  of	  neutral	  red	  
stain.	  	  Once	  there,	  use	  the	  pipet	  or	  a	  Kimwipe	  to	  remove	  water,	  so	  only	  a	  tiny	  drop	  of	  liquid,	  
and	  the	  cercariae,	  remain.	  	  Place	  a	  coverslip	  over	  the	  drop.	  This	  can	  be	  done	  under	  the	  
dissecting	  scope,	  so	  you	  can	  keep	  track	  of	  the	  cercariae	  and	  make	  sure	  they	  end	  up	  still	  on	  
the	  slide.	  

5. Examine	  the	  cercariae	  under	  the	  compound	  scope	  at	  40	  and	  100x.	  	  Look	  for	  excretory	  
vesicles,	  anterior	  and	  ventral	  suckers,	  tail	  morphology,	  and	  measure	  its	  size	  with	  the	  ocular	  
micrometer.	  These	  are	  often	  key	  characteristics.	  	  	  

6. Label	  the	  snail	  as	  infected,	  and	  your	  tentative	  identification	  of	  which	  kind	  of	  parasite.	  Show	  
Jeremy.	  We	  will	  use	  these	  infected	  snails	  next	  week.	  	  

7. Screen	  all	  the	  snails	  on	  your	  lab	  bench.	  
	  

II. Screening	  for	  second-‐intermediate	  host	  infection	  

As	  mentioned	  previously,	  some	  cercariae	  like	  Echinostoma	  trivolvis	  can	  infect	  snails	  as	  a	  second-‐
intermediate	  host.	  	  The	  cercariae	  penetrate	  the	  snail’s	  skin,	  and	  move	  to	  the	  hepatopancreas	  and	  
parts	  of	  the	  mantle	  of	  the	  snail,	  where	  they	  form	  metacercariae	  or	  “cysts”.	  	  View	  the	  dissection	  
video	  for	  guidance	  –	  we	  need	  to	  dissect	  out	  particular	  parts	  of	  the	  snail	  and	  make	  a	  smear/wet	  
mount	  for	  examination	  under	  the	  compound	  scopes.	  	  

FIGURE	  2	  –	  cyst	  formation	  in	  an	  Echinostome	  trematode.	  

	  



Figure	  3	  –Echinostome	  cysts	  in	  snail	  tissue.	  Crushed	  cysts	  look	  like	  pacman.	  	  Air	  bubbles	  look	  
empty	  on	  the	  inside,	  and	  their	  edges	  are	  the	  opposite	  of	  cysts.	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Figure	  4.	  	  Chaetogaster	  limnaei	  

	   	  	  

Each	  student	  should	  dissect	  2	  Helisoma	  and	  2	  Physa	  snails	  and	  count	  the	  cysts	  found	  in	  them.	  	  All	  of	  
the	  students	  on	  one	  lab	  bench	  should	  create	  a	  datasheet,	  enter	  their	  data,	  and	  give	  that	  to	  Jeremy.	  
Use	  this	  format:	   	   Snail	  Sp.	   	   #	  Cysts	  	   	  #	  Chaetogaster	  

	   	   	   Physa	   	   	   37	   	   	   0	  
	  
FOLLOW	  THE	  DISSECTION	  INSTRUCTIONS	  ON	  THE	  NEXT	  PAGES>>>>>>>	  

Crushed	  cyst	  



Protocol for dissecting snails for Chaetogaster, metacercariae, and rediae/sporocysts 

1. Collect snail-crushing implement, weigh boat, two pairs of forceps, glass pipette and pipette

bulb, microscope slides, coverslips, and a paper towel to set your tools on. 

2. Cover the bottom of the weigh boat with a very thin layer of water.  If you plan to save

Chaetogaster for future use, don’t use tapwater.. use spring water. 

3. Measure the width of the snail with calipers.

4. Place the snail in the weigh boat.  Place Helisoma on their sides, and place Physa foot-down

on the weigh boat. 

5. Use the snail-crushing implement to gently break the snail’s shell.  For Helisoma, gently

angling the implement across the back of the snail and the whorl (where the gonads are) helps to 

create the fewest pieces of shell.  For Physa, very little pressure on the back of the shell should 

break the shell enough to remove it. 

6. Strip the shell fragments off by holding the snail’s foot and using the second pair of forceps to

slide alongside the body.  You should find a technique that avoids laboriously picking off many 

tiny fragments.  When you have it mostly clean, move it to a fresh area of the weigh boat to 

avoid having removed shell fragments get back on the snail. 



7. Lay the snail out with the ventral side up.  For dissection purposes, we can think of the snail

as having three regions: the head and foot, the mantle region, and the gonads.  These three 

regions roughly correspond to where we can typically find Chaetogaster, echinostome and 

armatae metacercariae, and rediae/sporocysts of many species of trematodes.  Chaetogaster can 

be found on the head and foot, under the mantle collar, and in the mantle cavity.  Echinostome 

metacercariae are typically found in the hepatopancreas, but you might find them anywhere in 

the mantle region.  Armatae metacercariae may also be found in the hepatopancreas, but they are 

more commonly found in the mantle tissue, especially near the mantle collar.  Finally, rediae 

and/or sporocysts are usually located in the gonad tissue.  If the the first intermediate host 

infection is developed enough, rediae/sporocysts and cercariae may burst out of the snail as soon 

as you break the shell.  Note that sometimes rediae/sporocysts are found in the mantle region, 

especially for armatae-type infections. 

8. Your first goal is to find all of the Chaetogaster and collect them with the glass pipette.  Be

quick!  They will rapidly hide amongst discarded shell bits or in snail tissue, and they are much 

easier to collect when they are on the headfoot on in the weigh boat.  Begin collecting the 



Chaetogaster as soon as you break the shell and remove the snail, and continue to collect as you 

remove shell bits and flip the snail over. 

9. After you have collected all of the Chaetogaster that you can find, remove the snail’s

headfoot to search for hiding Chaetogaster.  Use sharp forceps to chop off everything above the 

mantle collar.  Note: you want to keep every mantle tissue except the muscley mantle collar, so 

chop as close to the collar as possible.  Tear the headfoot into several pieces, if it is large, and 

collect any Chaetogaster that appear. 

10. Locate the muscley, red organ that is the crop.  The crop cannot be squished on a wet mount.

Pluck this out using the forceps and discard it.  Sometimes, a long string of digestive tissue 

comes out with the crop.  That is ok. 



11. Using the forceps to tear, distribute the remaining tissues (mantle and gonads) on a glass

slide.  Each slide can support three coverslips and thus three sections of snail tissue, but you may 

only need that much room for large Helisoma.  The sections must be small enough that they are 

thin after you squish them.  It will take some practice to determine how thin the tissue should be.  

12. Squish each section of tissue with a coverslip.  Press down firmly and evenly on the

coverslip (with your finger or a pencil eraser), and avoid squirting the tissue out one side of the 

coverslip.  The snail tissue should be wet from dissection in water, but if squishing is proving 

difficult, add a tiny drop of water to each section of tissue.  Also, if you find any shell bits that 

are impeding squishing, remove the shell with forceps and try again. 

13. Use a compound scope at low, darkfield magnification (4x objective) to scan the slide preps.

Going back and forth and taking care to cover the entire slide, look for metacercariae cysts.  

Echinostome cysts will be nearly perfectly circular, often with a clear boundary (double ring 



around it), and there will be “stuff” inside. Echinostome and armatae cysts are similar in size, but 

have different “stuff” inside.  If you view a cyst carefully for a few minutes, you can often see 

the animal move inside.  Cysts are almost completely uniform in size – which separates them 

from the sometimes easily confused Airus bubbles.  Air bubbles will vary in size, will have 

inversely colored boundaries (if cysts have a clear boundary, air bubbles will have a black edge, 

or vice versa), and will look empty inside.  Count all of the cysts that you find. 

Echinostome Cyst: 

Armatae Cyst: 

13. As you’re scanning, count any Chaetogaster that you see.  They can be easily recognized by

their setae (“eyelashes”).  If squishing the slide caused a Chaetogaster to chop in two, only count 

it as one worm. 

Chaetogaster next to a cercaria with a second cercaria in gut: 

13. As you’re scanning, also looking for rediae/sporocysts and cercariae, especially when you

get to the gonad tissue.  If you find cercariae, identify the morphotype. 
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