PROCEEDURES GREENLAND CARIBOU COLLECTION

ALL Units MUST be clearly stated to avoid misunderstandings, for example 

· Date units:  dd / mm / yy   (e.g., day/month/year)

· Grams (g), Kilograms (kg), etc.

· Millimetres (mm), Centimetres (cm), etc.

· Millilitres (ml), Litre (l), etc.

Handwriting & Numbering on Data Sheets MUST  be LEGIBLE / READABLE.

ID NUMBERS – Identification numbers for each animal collected, must always have a combination of alphabet letters and numbers. ID numbers MUST accompany ALL samples.

DATA – Owing to data being handwritten at the time of collection, and that there are international and personal variations for the handwriting of the numbers 1 and 7, to avoid misunderstanding (i.e. incorrect data interpretation by third person, e.g., 10g could become misunderstood as 70g), use the following protocol.

· To make it possible to distinguish the number one (1) from a number seven (7) ALWAYS ”cross” the vertical stroke of the number seven (7) as shown. 

· If there is any doubt to whether the number is a 6 or a 9, underline.

Snow urine sample – Note where animal urinates. Go back later, collect snow urine sample. 

Calf-at-heel – Note the sex and whether it has antlers now, as don’t always shoot the calf too.

Shoot animal – Best Shot is IN THE NECK (so nothing of importance is ruined, e.g., need head and all organs in perfect condition) & try for good spread of age / pregnancy / body condition among the caribou cows taken. Since neck shots are a necessity, the hunters must sight-in their rifles properly before beginning the collection (see scanned sighting sheet). The wariness of the cows may vary greatly between seasons or herds. It is important to sight-in the rifles for the distances typical for getting shots at cows in “your” herd. Opportunities for shooting distances of 100 metres or less may not present themselves often. The terrain in West Greenland is treeless and open. During the Akia-Maniitsoq caribou collection in West Greenland April 2008 the average distance for shooting was 216 metres, 77 SD, with maximum distance 390 metres and minimum distance of 50 metres (as measured by laser distance finder). In other words the animals ran if we got closer with the snowmobiles. 

· Have prepared ID labels/tags night before for at least 6 animals (plus 2 calves).

· ID labels for dead caribou, must be waterproof and made of tough material, e.g. Tyvek. (Manilla tags disintegrate or tear away during transport if distances are long, and many bloody animals piled onto one sled together.)

· ID label blood strips, vials, bags, bottles etc for a minimum 4 cows+2 calves / day

· (I always prepared for a minimum of 6 cows)

· Have thermos full of boiling water and handy wipes to clean your knives between animals. Avoid contamination between animals for blood + hair samples!

· Surgical Gloves - In the field in –35C Emitril, Non-Latex Nitril Powderfree work well, but Vinyl do NOT! Vinyl surgical gloves freeze and cannot get them on hands. Make sure have at least 3 sizes (M 7-8, L 8-9 and for men absolutely XL 9-10).

FIRST: Animal Found, NOTE where she urinates for later pickup of snow urine sample!

SECOND: Animal shot dead in neck

1) Photo HEAD
ID number + ruler in photo

2) Photo BODY (lateral + dorsal)
ID number + ruler in photo

3) Photo ANTLER(s)
ID number + ruler in photo

4) Hair samples taken for Marc Cattet and Catherine Cullingham, before there is blood everywhere and soaking the hairs. 

Marc = Shoulder Hair (3x5 cm patch, shaved or cut with scissors as close to skin as can be) 

· Ideally clean hair that is free of blood or dirt.

· Hair should be shaved from shoulder. Using a soft shaving motion and the tip edge of your very sharp hunting knife, make slow sweeps of 1-2 cm long. Do this while animal is warm and the hairs “shave” off easily and cleanly with sharp scissors as close to the skin as possible. The hair cortisol results will be correct if the hair shaft is intact and whole and taken, consistently among animals. 

· The sample must be collected from a 3-5 cm2 patch on the SHOULDER of each animal.  

· Hair samples should be stored in individually labeled paper envelopes 

· ID#, sex and age class, date of collection at room temperature in the dark.

Catherine  = 20 pulled hairs + ROOTS. She needs the hair ROOTS! (do after Marc’s)

5) Blood Sample: Prevent contamination – Clean knife in boiling water and with handy wipe (kept in inside pocket so they do not freeze) before each animal. Dissect skin away from neck at level of jugular groove. I do this by doing a longitudinal incision at the groove (not too deep or you will rupture jugular) and dissecting the underlying skin away to make a little ‘bowl’ for the blood to pool in. You will then see the jugular and you can carefully incise that. Blood can be collected directly into the blood tube or it can pool in the little bowl and then be collected from there. You may need to cut the jugular further down where it enters the thoracic cavity. Be very careful not to cut the esophagus as this will lead to contamination of the blood. (min. 4 red-topped 10 ml vacutainers / tørglas 


(16mm x 100mm)) + ID number (for Susan + Karin + Perry + Archive)

6) Using FRESH surgical gloves - Soak 4 sets of 7 Blood Filter Strips + ID number. You may use blood that “pools” in “pockets”, e.g. caught in fold of the neck skin after you’ve taken vacutainer samples, there’s often a nice pool of blood to soak strips in. Place filter paper sets into envelope, strip end in first, then envelope into plastic bag, before putting into jacket pocket to be kept “warm” until arrival at lab.  


(for Susan + Karin)

7) Tie off the oesophagus (rumen contents not regurgitated in long transport time). May be done with non-slip string, or use the oesophagus itself, by first removing its muscle covering with your thumbnail and then tying a surgical knot with the oesophagus itself add caribou hair into the knot for grip. Do 2 knots to be certain.

8) LABEL the animal with ID number Tag, hole through ear and attach (attaching a second label to leg/antler is good back-up). Waterproof tags are necessary!!! Laminated manila tags or Tyvek tags

9) Body Size Measurements (see diagram) Leg + Chest Measurements NOW (because the ankles will freeze up and NOT bend for you later, and rumen will swell). 

· Animal is laid on its side according to diagram!!!

· Total body length – from nose to base of tail, where tail meets spine 


(NB!!! Flip tail up 90 to spine; bend head + neck to 90 angle)

· Tail length – from base of tail, where meets spine to tip of tail bone, 


(NOT tip of hair)

· Metatarsus LEFT (bend hind leg so get flat “elbow” of metatarsus, measure to the end of metatarsus, so you MUST bend back the hoof, see diagram)

· Front leg LEFT length – from shoulder spinal crest at to the end of the metacarpus, MUST bend back the hoof and “stretch / pull” the leg to full length, see diagram). This “stretching” can give somewhat variable measurements.

· Chest girth (body circumference, taken just behind forelegs)

· Antler beam length – from peduncle to tip of beam (both L & R) measured on the OUTSIDE of the antler beam.

10) External palpitation for CARMA Fatness SCORE

11) External Parasite Examination (Brucella, Besnoitia in white of LEFT eye).

12) Note presence / absence Milk and characteristic (or may wait until in lab).

13) Write down GPS position and remarks about this kill, e.g., group size & composition, other groups in area, where animal shot, distance to shot, time of day, etc

14) NOTE: Are your caribou eating at lot of graminoids? If true, rumen gas volume builds extremely quickly, e.g., in < 1 hour, causing the rumen to rupture/explode through the abdominal wall or into the chest cavity long before you freight caribou back to the laboratory. The gas must be allowed to escape. Place caribou belly up for transport, cut a shallow 5-7 cm slit in the skin, and then gently rub an upside-down knife tip back and forth until the tiniest pinprick punctures the distended rumen. You’ll know you’ve succeeded when gas escapes in a long continuous “fart”. Animals will now be intact even after several hours transport, as gas continues to escape instead of building up and causing ruptures.

15) Freight animal back to laboratory (by sled, boat, truck etc).

THIRD: Find & Collect your animal’s SNOW URINE PATCH

FOURTH: During transport, at all stages make sure ID labels are still present. 

FIFTH:  Arrival at LABORATORY, or field lab.

1) Total Body Weight (may need to add about 1 kg for lost blood / rumen contents)

2) Centrifuge Blood samples immediately. 

· Centrifuge the tubes for 10-15 minutes @ 3000 rpm (depends on rotary arm). 

· Using Cryovials for storage, divide serum between Susan & Perry + a third bit for archiving. Put clot left at bottom in another cryovial for Perry. Use clean new disposable pipette for each sample.

· Don’t worry if there has been lysis of the haemoglobin, which makes your serum a pinkish-red colour. Perry Barboza can deal with this and get data.

3) Blood filter paper set to dry. ALWAYS use fresh surgical gloves for each animal & keep each animal’s strips VERY separate from all others. 

4) BESNOITIA: collect the two 1x2 cm samples in one 100ml bottle of formalin. These samples are for histology. Therefore…Do Not crush the tissue & keep the sample sizes small! NO longer a need for coloured thread to differentiate the two samples below, as these are readily discernable under the microscope (Julie Ducrocq pers comm).

· SKIN Metatarsus – Remove skin from front mid-third and look for Besnoitia on under surface skin.

· SKIN NOSE – On top of nose start at where nasal rostrum bone ends and cartilage starts. NO longer need to collect cartilage (Julie Ducrocq pers comm). 

Both above are in formalin, which if they have been there for 4 days can safely be poured out and shipped “dry” for flight home. Just add a wet bit of formalin cloth in each bottle.

Rule-of-thumb formalin: tissue thickness  1 cm for good penetration.

Always OVER pack your samples for shipping. This means triple and quadruple bag them in plastic. Also, add paper towel or newspapers in-between bag layers. There is always leakage!

5) BESNOITIA extra observations: 

· BONE Metatarsus – Rub your naked index finger along the bone surface of the metatarsus and the under surface of the skin and note any roughness. Besnoitia cysts will be the size of salt grains, white and hard.

· BONE NOSE (rostrum) – Remove skin above rostrum bone. Rub your naked index finger along the bone surface of the rostrum and note any roughness. 

6) Milk in Udders?? Remove udders and weigh. Try to express 5 to 15 ml milk from udders by squeezing and gathering milk into nalgene container. 




(Freeze 5 to 15 ml milk sample for Bob White.)

HOW TO express MILK from March/April cows:

· Carefully remove both udders intact from the body and still joined together.

· With one of the 4 nipples held carefully in place, i.e., facing into a 15 ml collection vial, start compressing the udder (starting from furthest from that specific nipple) until all pressure (and milk if there is any) will concentrate at the nipple. If there is milk, it will come “shooting” out, so have that collection vial ready. Using this method, if there was milk (clear or milky or thick paste) then we were able to express it from cows in West Greenland. This includes even when udders appeared to have no milk when examined at kill site.

7) Remove SKIN 

· Count warble larvae on back (use click counter) 

· If Photo. ID number + ruler in photo 

· Collect minimum one (1) warble larva for DNA.

· Collect and weight ten (10) warble larva for freezing for archive.

· Weigh the skin. IMPORTANT: this skin weight will be a “wet” weight, owing to being soaked in blood, melted snow/water, and because most of the warbles are still attached.

· Record Rump / Back fat depth (max depth on the 45 degree angle from the base of tail relative to spine.)

· Rump / Back fat If Photo. ID number + ruler in photo  

· Remove Rump / Back fat from ½ the animal, weight, multiply by 2 and record on data sheet.

8) Open up the gut (if take photos remember ID number + ruler in photo)

MESENTERIC Omental FAT: Gather & weigh (if photo- ID number + ruler)

URINE: With syringe collect 1 to 3 ml urine, transfer to cryovial & freeze for Perry.

KIDNEYS - Examine are they normal or inflamed soft and pulpy?

· Note amount fat around LEFT Kidney

· LEFT Kidney: ALL fat and weigh (if photo- ID number + ruler) 

· LEFT Kidney: Riney method fat and weigh (if photo - ditto)

· LEFT Kidney with no fat weigh (kidney weights may increase with age)

· Archive Freeze LEFT kidney at GN.

· RIGHT kidney – collect with membrane cover, but NO fat freeze for Mary

OVARIES 

· Collect both with plenty of extra tissue above and below the ovary to ensure that “all” ovary tissue is obtained! 

· NOTE Avoid this at all costs: Do NOT allow the uterus + foetus to “hang” out of the abdominal cavity, because the weight of the fluid filled “bag” can RIP an ovary apart. Ovaries are best examined when intact. Ripped and torn ovaries with tissue missing make later analysis difficult, and when extreme, even impossible.

· Put into formalin if not examining immediately. Do not cut open. 

· DO NOT FREEZE!

UTERUS + FOETUS 

· Weigh both together (uterus + caruncles + fluids + foetus)

· Weigh foetus

· Weigh uterus with caruncles, minus the fluids and foetus

· Foetus: vitals, weigh, measurements, metatarsus, tissues for N-isotope, Crown to Rump, and don’t forget the Trans-Orbital!

· Photo ID number + ruler in photo

· Foetal RUMP muscle – take 20 g & freeze for Perry

· Foetal blood sample – NEW GLOVES & WASH KNIFE! hang foetus upside down, wipe clean and slit neck at throat as bend head back, have blood collection tubes immediately ready to gather any blood that drips out, rock / squeeze / pump the foetus to press blood out. We usually got two red-top vacutainers filled halfway to 2/3’rds full. Can also do shallow scalpel cut into abdomen to the right and below the umbilical cord. This gives good blood usually too.

· Foetal blood sample – If possible collect one or two sets of 7 Blood strips (used for trans-placental transmission of Trypanosomes.

· Foetal tongue and heart take & put with mother’s heart+tongue (Toxoplasm)

· Discard uterus and foetus / Do not freeze.

HEART

· Weigh 

· If take photo ID number + ruler in photo

· Examine for Taenia cysts, by sagittal section cut up through the heart, count and record number cysts. If Photo. ID number + ruler in photo

· Freeze 100-200 g for possible Toxoplasma examination (remember to add tongue to bag with heart) by Alvin Gajadhar / Manon simard (+ Susan Kutz). 

· Freeze & Archive Heart & Tongue until can take to Canada.

LUNGS 

· Weigh If Photo. ID number + ruler in photo

· Examine lungs for hardened areas “eyes” – these could be hydatid cysts (echinococcus), and filled with larval tapeworms. 

· Examine lungs for Dictyocaulus nematodes, which are 1-3 cm long, white, fairly thick/robust and obvious to the eye. Place lungs dorsal side up. Using scissors/knife start cutting from trachea, down bronchi, bronchioles on one side until scissors can go no further. Examine and record number of worms found per lung. The worms will likely be present in the furthest reaches down in the lung. Repeat other side. Gently scoop into jars of 70% Ethanol, both small (male) & large (female) worms. Do NOT squeeze with pincers, as worms will burst. Do NOT wash in water as will burst.

· Discard / Do not freeze.

LIVER
- Weigh. If Photo. ID number + ruler in photo

· Examine for parasites, liver flukes. Slice it over and over again like bread. Note: this may conflict with Mary’s contaminants work, please check.

· Freeze 500 g for Mary’s contaminants. (Discard rest)

GI Tract

· Take entire Ilium: Karin, Johne’s disease analysis (put into small plastic bags & freeze) AVOID CONTAMINATION USE NEW SURGICAL GLOVES 

· Take sample of colon feces for Karin Johne’s disease analysis (put into small plastic bags & freeze) AVOID CONTAMINATION USE NEW SURGICAL GLOVES

· Take sample of colon feces for Susan parasite egg analysis (10-15 pellets into small plastic bags & freeze)

· Take sample of colon feces for Perry (put into small plastic bags & freeze)

· Take sample of colon feces for freezing in archive.

· Take abomasum & freeze Archive at GN for later parasite work. 

· Take 3 metres of proximal small intestine (that part connected to the abomasum) & freeze Archive GN for later parasite work. 

· Weigh Intact rumen+reticulum

· Intact rumen + reticulum put into washtub and take outside (thus avoid smelling up the entire building). Now cut rumen open and empty contents into washtub and mix thoroughly! Take 1 litre bottle Rumen sample in Nalgene bottle & freeze Archive at GN for later calibration work. Discard the rest.

· Weigh empty rumen + reticulum. Discard.

9) MAKE CARMA Body Condition Evaluation 



Skinny / Not Bad / Fat / Very Fat

10) Remove ANTLERS

· Before removal take photo with ID number + ruler in photo

· Weigh the portion that is annually shed; both antlers (i.e. no pedicles included) and antlers should be without velvet skin (i.e., pull any remaining velvet skin off antlers before weighing).

· Archive antlers at GN with ID number.

11) Remove HEAD 

· Remove the jawbone and label it

· Count bot larvae in retro-pharyngeal (throat) pouches. 

· If Photo. ID number + ruler in photo 

· Collect minimum one (1) Bot larva for DNA.

· Collect and weight ten (10) Bot larva for freezing for archive.

· Look in nasal sinuses for Bots & Sinus Tapeworm, count

· If Photo. ID number + ruler in photo

Brain - Test to confirm no CWD (chronic wasting disease), testing is free. Use small green spoons. Get Obex + brain stem only, into whirlpak and freeze for Susan Kutz. Obex is the brain STEM (a pale whitish cream colour). Place skull ventral side facing you. Using tweezers hold/pull on brainstem, keep it taunt, while use little finger (wear surgical gloves) to poke inside & loosen brain stem goodies from skull. Once loose, continue to ”hold” brainstem with the tweezers and now with plastic thin spoon go in under brainstem and forward to the “end” and then press upwards to catch “all” and pull out. If you have a “butterfly” shape amongst the creamy mass you have the Obex. The brownish brain is NOT wanted.

· Tongue - (add to bag with the heart) Freeze 100-200 g for Toxoplasma by Alvin Gajadhar / Manon simard (+ Susan Kutz).

12) Cold Carcass Weight 

WEIGHT MUST be taken BEFORE Muscle Tissue or Bone removal. 

This is the weight of animal without / minus head (cut between atlas and cranium so keep neck on body), no skin, no to all viscera (including kidneys, lungs, heart etc), lower legs (Metacarpus / Metatarsus gone). Cold carcass = body cooled < 10Celsius. 

13) Remove Peroneus TERTIUS muscle – weigh, check for Taenia cysts & then discard.


[image: image16.jpg]



14)  Remove RUMP muscle 500g solid piece– freeze for contaminants, Mary

15)  Remove RUMP muscle small strips for 3 vials – freeze for Perry, Archive & DNA

16)  Gastrocnemius Muscle – examine for Tænia cysts then discard (or eat).

17)  Metatarsus bone

· Measure length, then at midpoint of length measure the maximum diameter & circumference of stripped bone.

· WEIGH the metatarsus.

· Remove and describe colour / texture marrow. Use saw to cut off ends of the metatarsus bone and then to remove the marrow, push marrow through the shaft of the bone. Freeze the BONE shaft for later bone density work (e.g., by Doug Whiteside, Calgary Zoo & Susan Kutz)

· PHOTO of marrow + ID number + ruler in photo

· WET weigh the marrow  

· DRY weigh the marrow (some days after in drying oven procedure)

18) JAWBONE / Mandible

· Measure Total length (mm) (K-M) 

· Measure Anterior length (mm) (K-L)

· Measure Posterior length (mm) (L-M: molar M1 to rear of jawbone)

· Measure Diastema length (mm)

· Measure Height (mm) of enamel only on anterior crest of M2.

· Label it with tag + Photo ID number + ruler in photo tooth wear (lateral / dorsal views cheek teeth + frontal incisor bar)

· Remove Incisors for tooth cementum ageing.

DO NOT collect Greenland

No caecum

[image: image1]Besnoitia: “salt Grain” cysts on the white of the eye.
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Besnoitia: Where to cut for nasal skin piece.
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 Lung Cysts: Hydatid (echinnoccocus)
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Setaria Worm: 

Symptoms grainy abdominal wall + 1 worm visible in second photo.
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Taenia Cysts in the meat 




1. M. tibialis cranialis


2. M. peroneus tertius





3. Long digital extensor


4. M. peroneus longus


5. Lateral digital extensor
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