Section 4: Predicting Digestive Systems Based on Diet

The structure of an invertebrate’s digestive system provides critical clues about its feeding habits, ecological role, and evolutionary adaptations. By examining the anatomy of an organism’s digestive tract, we can make informed predictions about its diet—and conversely, knowing what an invertebrate eats can help us infer what its digestive system might look like.
This section explores two ways to predict digestive function:
1. Inferring      diet from digestive structures – Given an organism’s digestive system,      what does it likely eat?
2. Inferring      digestive structures from diet – Given an organism’s diet, what      structures should we expect in its digestive tract?

Activity 1: Inferring Diet from Digestive Structures
Different digestive structures reflect adaptations for grinding, enzymatic breakdown, storage, absorption, and waste processing. Below are descriptions of digestive systems found in invertebrates across multiple phyla. Based on these characteristics, predict what type of food the organism consumes.
Example Question & Answer:
Digestive System Description:
· This      organism has a stomach divided into two sections: one part with chitinous      teeth for grinding food, and another part that filters smaller      particles into the midgut.
· It      belongs to the phylum Arthropoda, class Malacostraca (which      includes crabs and lobsters).
· It      does not chew its food before swallowing but relies on mechanical      processing inside the stomach.
Predicted Diet:
· This      organism likely eats hard or tough food items such as shellfish,      detritus, plant material, or even small animals.
· The gastric      mill inside the stomach suggests it needs to break down material that      is difficult to digest whole.
· Crabs,      for example, use this system to crush the shells of mollusks and other      crustaceans before digestion.

Now, Try These:
1. Digestive System Description:
· This      organism has a muscular crop for food storage and a gizzard with      hardened plates to grind food before it enters the midgut.
· It      belongs to the phylum Annelida (segmented worms), specifically the      class Clitellata, which includes earthworms.
· It ingests      large amounts of sediment as it moves, and its digestive system      extracts nutrients before waste is expelled.
What is its likely diet?

2. Digestive System Description:
· This      organism has a highly branched gastrovascular cavity and only      one digestive opening for both ingestion and waste expulsion.
· It      belongs to the phylum Cnidaria, which includes corals, sea      anemones, and jellyfish.
· Digestion      occurs inside the gastrovascular cavity, and the organism can extend      its tentacles to capture food.
What is its likely diet?

3. Digestive System Description:
· This      organism has an extremely long, coiled intestine with specialized      microbial symbionts in certain regions.
· It      belongs to the phylum Arthropoda, subphylum Hexapoda      (insects).
· Digestion      is slow, and nutrients are extracted from fibrous material over time.
What is its likely diet?

4. Digestive System Description:
· This      organism lacks a digestive system and has a specialized body      surface covered in microvilli for absorbing nutrients.
· It      belongs to the phylum Platyhelminthes, class Cestoda      (tapeworms).
· It      lives inside a vertebrate host's digestive tract and absorbs      pre-digested nutrients.
What is its likely diet?

Activity 2: Inferring Digestive Structures from Diet
Instead of being given a digestive system to analyze, this time you'll be given a type of diet. Your task is to predict what digestive adaptations an invertebrate with this diet would likely have.
Example Question & Answer:
Diet Description:
· This      invertebrate is a suspension feeder, meaning it filters small      particles from the surrounding water.
· It      does not actively hunt or chew food but relies on water currents to      bring nutrients to its body.
· It      belongs to the phylum Mollusca, class Bivalvia (clams, oysters, and      mussels).
Predicted Digestive Structures:
· This      organism likely has a crystalline style, which rotates inside the      stomach to help break down organic material.
· It      probably has a gastric shield to protect its stomach lining.
· Since      it passively collects food, it lacks structures for chewing or capturing      prey, like a radula.

Now, Try These:
1. Diet Description:
· This      invertebrate is a carnivore that primarily consumes hard-shelled      prey, such as mollusks or other arthropods.
· It      must break down rigid exoskeletons before digestion can occur.
What digestive structures would you expect it to have?
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Example Question & Answer:
Diet Description:
· This      invertebrate is a suspension feeder, meaning it filters small      particles from the surrounding water.
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2. Diet Description:
· This      invertebrate is a blood-feeder, meaning it relies on consuming fluid      meals from other animals.
· It      must prevent blood clotting and store large amounts of liquid      between feedings.
· It      belongs to the phylum Annelida, subclass Hirudinea (leeches), but      similar adaptations are seen in some arthropods like mosquitoes and ticks.
What digestive structures would you expect it to have?

3. Diet Description:
· This      invertebrate consumes dry, fibrous plant material and lives in an arid      environment.
· It      must maximize water conservation while extracting nutrients from      tough plant tissues.
What digestive structures would you expect it to have?

Answer Key
Activity 2: Inferring Digestive Structures from Diet
1. Hard-Shelled      Prey Eater (e.g., Crustaceans, Mollusk-Eating Gastropods) → Gastric      Mill, Strong Jaws, Enzymatic Digestion for Breaking Shells.
2. Blood-Feeding      Parasite (e.g., Leeches, Mosquitoes, Ticks) → Expandable Stomach      for Fluid Storage, Anticoagulant Enzymes, Slow Digestion.
3. Arid-Environment      Herbivore (e.g., Desert Insects, Millipedes) → Long Gut, Symbiotic      Microbes, Water-Reabsorbing Hindgut.


Read this online at https://books.byui.edu/Invertebrate_Life/mkkkhumxqs
