[image: ]Lab 1 – Avian Dissections

Principal Investigator(s): Jennifer Forbey
Protocol prepared by JF 11 Sept 2017
Protocol revised by JF 27 Aug 2019

Objective
The purpose of this study is to:
1. Process animal carcasses, specifically demonstrating techniques to sex, age and assess body condition of wild birds
2. Dissect tissues (liver, heart, intestines, kidney, brain) and link these to physiological function
3. Isolate the intestines and use to test diet selection in future labs

Preparation
1. Set the bird out to thaw overnight, preferably in the sink or on absorbent paper (this is for about an 800g bird—more or less time may be needed, respectively).
2. Be sure to wear proper personal protective equipment—safety glasses, gloves, lab coat.
3. Obtain your data sheet and your dissection tools: 
· dissection tray (1)
·  forceps (1-2)
· scalpel blades and handles (1-2)
·  dissection scissors (1) 
· dissection pins (small handful)
·  absorbent paper (1-2 layers)
·  1 gallon-size Ziploc bag (for carcass disposal)
·  3 quart-size Ziploc bags (for tissue collection)
·  12 coin-size Ziploc bags (for tissue collection)
·  Sharpie (1)
· masking/lab tape (two 4-6” strips to hang carcass bag)
· 100mL beaker (1)
· 50mL beaker (1)
· weigh boats (3 small size, 6 medium size, 3 large size)
· 15mL conical tube (1)
· 50mL conical tube (1)
· ruler (1-2), measuring tape (1)
· calipers (1)
· scale (shared)
· hanging scale (shared)
· 70% ethanol (1 spray bottle)
· 0.9% saline (1 spray bottle)
· stack of paper towels.
4. Once the specimen is thawed, but still cold, place it on your dissection tray.
5. Enter your measurements onto your paper datasheet and then transcribe into digital class datasheet at the end.

External Measurements
6. Take note if the chukar is missing any obvious body parts (breast muscle removed by the hunter, etc.). Be sure to also note any other incongruences or observations during the dissection process.
7. Determine the following:
a. Check for external parasites and collect them in a labeled 15-mL conical tube by spraying them with ethanol and using your forceps to pick them up. Keep an eye on moving critters as you work.
Q1: How might parasites be linked to environment, diet, body condition of bird? ________________________________________
b. [image: ]Sex: Females typically weigh less than males. Can be determined through sexual organs. (see slides in PPT lecture)
c. Age: Observe primary feathers, if 1-7 are being replaced, bird is a juvenile – use key (see slides in PPT lecture)
Q2: How is this linked to sexual selection, hormone control, thermoregulation? ________________________________________
8. Take measurements of:
a. Wing length
b. Head + bill
Q3: How might this influence diet? _________________________________________ 
c. Beak length
d. Beak width (widest point)
9. Observe the eyes*Could not find any chukar dissection photos

Q5: What does the world look like to a bird? ________________________________________
10. Observe the nostrils
Q6: Do birds have a good sense of smell? ________________________________________
11. Observe the tongue and buccal cavity
Q7: What do birds’ taste?
________________________________________
12. Record whole body mass
a. Record values for the “body mass” in the category that your bird fits in with regarding its associated tissue/organs (e.g., presence/absence of crop, breast muscles)
Q8: How does body size influence thermoregulation and energy budgets? ________________________________________
[image: ]
Internal measurements 
Place the bird back on the dissecting tray—face up. Spread the chukar’s extremities open wide. Use dissecting pins if necessary.
13. Use scissors to cut open skull and remove brain (very carefully).
a. Measure olfactory bulb and cerebral hemisphere (see slides in PPT lecture) and calculate ratio of bulb to hemisphere
Q9: How does your bird compare to other birds (see Bang1968OlfactoryBulbsBirdComparison)? ________________________________________
b. Record mass of brain in wet weight and place in labeled plastic coin-sized bag
Q10: How does your bird compare to other birds (see Fristoe2019BraintoBodySize.xlx and Fristoe2019BraintoBodySizeAllBirds.pdf)? ________________________________________
14. Pull back feathers and skin from breast muscle
Q11: Where in the body would you find fast-twitch (white in color, for quick bursts) or slow-twitch (dark in color, for duration) muscle? ________________________________________
15. [image: ]Using your phone, take a photo of the breast muscle with your bird ID in the photo (share with lab instructor via email) and estimate relative area of fat (% area of breast with fat)
Q12: What time of year do you expect the most fat on birds and why? ________________________________________
16. Measure lengths of sternum coracoid (see slides in PPT lecture)
17. Carefully separate the crop with its contents from the skin
18. Observe the teeth of the birds and follow the esophagus down into the crop
Q13: What are the limitations of not having teeth? ________________________________________
19. Cut the crop on either end of the “sac” just above the clavicle and place the crop and contents in a tared weigh boat. Be careful NOT to lose any contents in case the crop has a hole. Record weight of the crop + contents. 
20. [image: ]Place crop and contents in a labeled small plastic bag. This will be used for next week’s lab!!!
21. Calculate body mass without full crop. 
22. Cut along the posterior end of the chukar to allow the rib cage to be lifted up. It may be necessary to cut the lateral sides of the rib cage in order to fully raise it (see figure to right).
23. Remove liver and spleen and record wet weight of each. Place each in separate labeled small plastic bags.
Q14: What time of year do you expect the liver to be the largest relative to body mass? ________________________________________
24. Remove heart and record wet weight. Place each in separate labeled small plastic bag.
25. Fill lungs with straw inserted into trachea.
Q15: Why do birds have high respiration rates (metabolic rates) relative to body mass? ________________________________________
26. Remove the entire digestive tract from the surrounding peritoneum, being careful not to cut into the tract. It can then be pulled from under the clavicle by pulling above the proventriculus and cut at the end of the large intestine to be removed from the body. 
a. In Juveniles, try to find the bursa fabricius. It sits dorsal to (behind) the cloaca and attached to it. You lift up the rectum and gently release the distal end of the bursa from its attachment with the cloacal wall until you have all of it loosened except for the proximal end that is connected to the cloaca. There you cut and do your measurements on the free organ.
b. Take dimensions of bursa fabricius (LxBxH in mm, and mass in g)
c. Take a picture of the “wound-up” intestine with your bird ID in the photo (share with lab instructor via email)
d. Obtain a full gastrointestinal weight with contents (be sure to add in the weight of the crop tissue and contents to get the full weight of the GI tract).
e. Place the intestine in a labeled quart-size Ziplic bag. We will use this next lab!!
27. Find the ovaries or the testes. They sit on top of the adrenal glands, but they are very apparent (the adrenals) because of color (yellowish). There are two testes and only one ovary, and they can be difficult to spot in juveniles. The oviduct of female adults is thicker and more bended than in juveniles. The sex organs are sitting in their bed on the inner surface of the exposed kidneys and at the central line of the anterior lobe of the kidneys (and note the adrenal glands sit below them and are more embedded into the kidneys; see BirdDissection_306 and _307). Confirm that you sexed your bird correctly.
Q16: What influences size of testes? ________________________________________
28. Remove the posterior, middle and anterior lobes of the left and right kidneys and record wet weight. Place in labeled small plastic bag.
Q16: Why do birds make uric acid and not urea (like mammals do)? ________________________________________
29. Make sure all tissues and intestinal contents are in properly labeled containers, are put back inside the carcass, which is in a labeled gallon-sized Ziploc, and are ready to place in freezer. 
30. Clean all of the equipment and the area thoroughly with a 10% bleach solution.




	General order of activities for recording data
	
	

	1
	Weigh animal
	 
	

	2
	External measurements
	 
	

	3
	Brain and sternum
	 
	

	4
	Remove crop and set aside
	

	5
	Liver, spleen, heart
	 
	

	6
	Remove rest of intestine and set aside (check for bursa)
	

	7
	Kidney, reproductive organs
	

	8
	Place tissues within carcass and place in labeled gallon-size bag
	




	ZOOL 409 Bird Dissections, Fall 2019

	COLLECTION

	Species
	
	Date collected
	

	Location collected (GPS coordinates if available)
	
	Notes of how collected
	

	 
	 
	 
	 

	EXTERNAL MEASUREMENTS

	Sex
	 
	Head + bill length (mm)
	 

	Age
	 
	Beak length (mm)
	 

	Body mass + crop + breast muscle (g)
	 
	Beak width (mm)
	 

	Wing length (mm)
	 
	
	 

	External parasites  (Y/N)
	 
	
	 

	 
	 
	 
	 

	INTERNAL MEASUREMENTS

	Brain (g)*
	 
	Liver (g)
	 

	Olfactory bulb diameter (mm)
	 
	Spleen (g)
	 

	Cerebral hemisphere diameter (mm)
	 
	Heart (g)
	 

	Calculate ratio bulb to hemisphere (%)
	 
	Kidney (g)
	 

	Sternum coracoid (mm)
	 
	Bursa fabricii (g)
	 

	% area of muscle with fat
	
	
	

	
	
	
	

	GASTROINTESTINAL TRACT

	Crop + contents (g)
	 
	Proventriculus (g)
	 

	Crop contents (g)*
	 
	Gizzard + contents (g)
	 

	Calculate body mass without full crop (g)
	 
	Gizzard contents only (g)
	 

	Small intestine length (cm)
	 
	Gizzard only (g)
	 

	Large intestine length  (cm)
	 
	Cecum (cm) left
	L:                  

	Mass of large intestine contents (fecal pellets) (g)
	 
	Cecum (cm) right
	R:

	Pancreas (g)
	 
	 Internal parasites (Y/N)
	

	Calculate mass of entire gastrointestinal tract (full crop, proventriculus, full gizzard, small intestine, both ceca, and large intestine) (g)
	
	 


Discussion:

1. Questions from today or exciting observations:
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