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Figure 2. Body Condition Score 2 for Sheep and Goats
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Figure 3. Body Condition Score 3 for Sheep and Goats
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Figure 4. Body Condition Score 4 for Sheep and Goats
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Figure 5. Body Condition Score 5 for Sheep and Goats
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Figures 1-5 reprinted with permission of the Oregon State University Extension Service from EC
1433, Body Condition Scoring of Sheep (Oregon State University, Corvallis).
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Breeding Animal Evaluation . = 7

Terms

Livestock producers need a basic understanding of livestock
anatomical terms. Sheep and goat producers should be familiar
with terms associated with the production of lambs and kids.
See gures1and 2.

Structural Correctness

Structure is the foundation of the animal, and correctness of
structure is important to build upon. The basis for form to function
in any species of livestock is related to angles of bone structure
and the ability to move or travel with ease. The animal’s ability to
convert feed and forage to an edible protein product (meat) can be
compromised by structural problems. If an animal is unsound or
incapable of performing or functioning at an optimum level because
of structural problems, emphasis on selection for performance is for
naught. Production longevity is directly in uenced by structural
soundness. For this reason, selection for sound and functional
breeding animals is very important to Alabama livestock producers
and especially to breeders of seed-stock or purebred animals.

Forehead

Top Line
Back K

Tail Bridge of Nose

i )
Rump Loin  Rack Withers

Tail Head
Hip 1
Lower Jaw
Ear
Pin Bone Beard
Throat
Thigh (Britch) Heart Girth
Sti e

Brisket

/K—Chest Floor

— Forearm

Hock

Flank

e—— Knee
Scrotum

Cannon Bone Barrel

Pastern
Dew Claw —

Hoof

.. Heel
Figure 1: Anatomical Terms for Goats
(Used with permission of the ABGA and Robert Swize)



Figure 2: ‘Anatomical Terms for Sheep
(Adapted from Pennsylvania 4-H Livestock Judging Manual)
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Face

Forehead

Poll

Neck

Breast

Top of shoulder
Shoulder

Point of shoulder
Elbow

. Forearm
. Knee

. Cannon
. Dewclaw
. Foot

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Forerib
Lower forerib
Rib

Back or top
Middle
Rear ank
Loin

Hip

Rump
Dock

Leg

Hock
Pastern
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T

/
b

Correct

Figure 3: Side view of rear leg and hip structures

Sickle-Hocked

Post-Legged

(Used with permission of Ohio State University Sheep Learning Lab Kit)

The best way to evaluate structural correctness of an animal
is from the side view. Not only can the length, depth, and
volume (to a lesser degree) of the animal be evaluated, but both
front and rear leg structures can be evaluated at the same time.
For longevity of service, bucks and rams must be especially
sound in rear leg and hip structure. Movement or ability to
travel can be evaluated by observing the length of stride or step,
placement of the rear feet in relation to the front feet, and the

uidity of motion. A buck or ram that has proper angulations
to his rear legs will be approximately straight down from the
pins to the hock and the dewclaw. An animal with sickle-hocked
condition has too much angulation to the set or angle of the
hocks. This trait is usually associated with weak rear pasterns.
Animals that are post-legged have little or no angulation to the
curvature of the hind legs and are prone to suffer sti e prob-
lems and disorders. This trait is usually associated with steep or
straight pasterns. Post-legged animals become unsound much
more quickly than animals that are sickle-hocked (Figure 3).



When viewing an animal from the rear, the animal’s legs

J should come out of the center of the hindquarters and go

\ W 0
R\
. \‘\\ ) !’ ///, straight to the ground. The most common unsoundness viewed
\\\ N 1 from the rear is the condition known as cow-hocked, also
\ { 4 referred to as narrow or close at the hocks. Larger or longer

outside toes magnify this condition. This trait is fairly common
and seldom is a hindrance to form as it relates to function.

The bowlegged condition (or wide at the hocks) occurs less
frequently and is magni ed by larger or longer inside toes.
This condition is more serious and is frequently associated with
animals that are base-narrow or have swollen or puffy hocks
(Figure 4).

Correct Bowlegged Cow-Hocked

Figure 4: Rear view of knee structures
(Used with permission of Ohio State University Sheep Learning Lab Kit)
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Correct Post-Legged Sickle-Hocked

Figure 5: Front view of front leg structures
(Used with permission of Ohio State University Sheep Learning Lab Kit)

Correct Calf-Kneed Weak Pasterns
Figure 6: Side view of front leg structures
(Used with permission of Ohio State University Sheep Learning Lab Kit)

2
Buck-Kneed

The common front leg structural problems include the condi-
tions of being buck-kneed, calf-kneed, pigeon-toed, splay-footed,
or knock-kneed. The correct knee structure is straight up and
down and in line with the forearm and cannon. Splay-footed
is a common defect and is associated with being knock-kneed
or turned-out. Pigeon-toed animals are not common, but this
trait is a serious defect because it is often associated with
other defects such as being wing-shouldered, base-narrow, or
bowlegged (Figure 5). Buck-kneed or “over at the knees” is a
condition when the knees are pitched forward. This is a serious
defect associated with steep shoulders and steep pasterns, and,
quite frequently, the post-legged condition. Calf-kneed or “back
at the knees” is the least serious defect (Figure 6).



Figure 7: Jaw structures

A. Overshot jaw
(parrot-mouth)

Note the lack of coordination
between the teeth and the
dental pad.

B. Undershot jaw
(monkey-mouth)

The lower jaw is too long.
Note the lack of coordination
between the teeth and the
dental pad.

C. Normal mouth
Note the coordination between
the teeth and the dental pad,
giving a true, even bite.

(Used Livestock Judging, Selection and Evaluation, Fifth Ed. Roger E. Hunsley)

In sheep and goats, other anatomical parts should be con-
sidered for soundness or defects. Eyes, ears, mouths, teats, and
hooves are important. Animals that are blind or cannot hear
should be culled. Some breeds of sheep are affected by
wool blindness.

Certain defects of the jaw should be considered. A mouth
correct in alignment has incisor teeth that are ush with the
pad of the upper jaw. The trait known as parrot-mouth is the
condition of an undershot jaw (bottom jaw) or overbite (upper
jaw). Monkey-mouth is the condition of an overshot (bottom
jaw) or under-bite (upper jaw). (Figure 7).

Foot structure and hooves should be in proportion to the
bone structure of the animal. Cracked or split hooves can be a
concern for longevity. Animals with colored hooves tend to be
preferable to animals with lighter colored hooves.
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1 functional teat 1 functional teat 2 functional teat

1 milk channel 1 milk channel 2 milk channels
1 nonfunctional teat

Figure 8: Functional teat structures
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Split teat

Figure 9: Split teat structures
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Cluster teats

Cluster teats

Figure 10: Cluster teat structures

Fishtail teat Fishtail teat
1 nonfunctional teat

Figure 11: Fishtail teat structures
(Figures 8, 9, 10, and 11 used with permission of the ABGA and Robert Swize.)

Teat structure is of critical importance, more so for does than
for ewes. Does and ewes should have no more than two func-
tional teats for each side of the udder (Figure 8). The structure
of the udder should allow the offspring to nurse unassisted.
Animals with pendulous udders or bulbous or oversized teats
should be culled. Split teats, which have two distinctly separate
milk channels, are not preferred (Figure 9). Cluster teats
(Figure 10) and shtail teats (Figure 11) should be avoided.
For production purposes, keeping daughters of sires or dams
with teat or udder defects may not be in the best interest of the
breeding program.



Size Volume and Capacity

Skeletal frame size or weight and bone and muscle develop- The internal dimension, volume, or capacity of an animal is an
ment are indicators of size. Size varies signi cantly among important consideration. Volume is three-dimensional—length,
breeds. Frame is commonly referred to as the height of the depth, and width. An animal that has an expanded spring of rib
animal at the hips. Large is not always better. Smaller animals and that is long sided and deep bodied is preferrable.

tend to be more ef cient. Larger animals tend to have a faster
growth rate.
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Muscling

Muscling is apparent throughout the body of an animal. The
two primary indicators of muscling of farm meat animals are
down the back and through the sti e, leg, and thigh regions.
Animals with an abundance of natural muscling are naturally
thick topped. This is seen in the bulging of muscle along the
top line of the animal, over the rack, through the loin, and out
to the dock or tail head. This muscle, the longissimus dorci,
yields one of the most tender, highest priced, and most valuable
cuts of the lamb or goat carcass. Another indicator of muscling
is bulge of the sti e muscle, viewed as the animal walks. The
wider the animal walks, the heavier muscled the animal usually
is. The thickest part of a market animal should be the width
from sti e to sti e. The shoulders should be muscular but not
coarse or out of proportion with the rest of the body and other
muscle indicators.

Sex Character

Bucks and rams should appear rugged, stout, and mascu-
line. Ruggedness is associated with stoutness of bone, identi ed
by a larger circumference of cannon bone. Width between the
eyes and prominence of jaw bone are other indicators of mas-
culinity. Bucks and rams must have two large testicles that are
well shaped, equally sized, rm to the touch, and evenly hung
in a single scrotum.

Does and ewes should be feminine and more re ned in their
features. Femininity is typically associated with a longer head
and neck coupled with a more re ned head and muzzle. The
udder should be soft, smooth, well shaped, and balanced. The
female external genitalia should be well developed and properly
structured. An infantile vulva often indicates a lowered rate of
fertility. Doe kids and ewe lambs typically reach puberty at 7
to 9 months. Depending on the goals of the breeding program,
efforts should be made to assure they are not exposed to bucks
or rams at too early an age. However, in all cases, does and ewes
that have not given birth by 24 months of age are subfertile.



Breed Character

Breeders with a purebred or seed-stock program should place
special emphasis on enhancing the breed characteristics that
make the chosen breed unique.
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Carcasses and Cuts of Lamb and Goats

General Information

Lamb. Carcasses of young lambs differ from mutton car-
casses primarily by the evidence of ossi cation, or the replace-
ment of cartilage by bone, of the fore limb growth plate at the
knee. In young lambs, this growth plate can be broken by hand
with a resulting exposed “break joint.” In mutton carcasses,
this growth plate is replaced by bone and cannot be broken by
hand resulting in an exposed “spool joint.” This distinction
is important because severe quality problems, especially a
particularly pungent odor or taste, can result in carcasses need-
ing to be discounted. Because 99 percent of all lamb carcasses
are either USDA Prime or Choice, the use of quality grades is
minimal. Grades (see equation in the following sections) are
used to determine the yield and value of the four major lean
cuts. For reference, see USDA-AMS Institutional Meat Purchase
Speci cations (IMPS) for Fresh Lamb and Mutton Series 200 at
http://www.ams.usda.gov/lIsg/imps/imps200.pdf.

Goat. Goat carcasses and goat meat have numerous unique
yield and quality traits. Unlike other animals, goats tend to
deposit fat over the body wall (ribs and ank) and inside the
body cavity (as kidney fat) instead of over the back. Therefore,
equations and estimators commonly used in other species do
not work when applied to goats. Additionally, because the size
of most market goat carcasses is substantially smaller than
other red meat species, fabricating the carcass into merchandis-
able cuts of appropriate portions is more dif cult. The result is
that goats may be marketed as whole carcasses or as 2 or more
parts. The information in this section is mostly summarized
from the USDA-AMS Institutional Meat Speci cations (IMPS)
for Fresh Goat Series at http://www.ams.usda.gov/LSG/imps/
imps11.pdf.



Processing Losses

Dressing percentage. The dressing percentage of slaughter
lamb and goat carcasses is the loss in weight from removal of the
hide, head, and internal organs during harvest. Age, weight, sex,
body condition, and amount of gut Il at slaughter in uence these
losses, which typically range from 46 to 52 percent.

Hot carcass weight
Live weight

Dressing % =

Cooler shrink. Some weight loss is expected from the evapo-
ration of moisture from the carcass as it hangs in the chilling
cooler. This is typically 1 to 5 percent but may be as high as
10 percent because goats usually have very little fat cover to
protect against evaporation.

Cooler shrink % = Hot carcass weight — Cold carcass weight

Hot carcass weight
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Classification of Lamb Carcasses Fabrication and Cuts (igure 1
Yield of warm carcass weight in closely trimmed primal cuts (1) The leg may be removed by using either cuts D or C.
(leg, loin, rack, and shoulder) can be estimated by the following (2) If cut D is used to remove the leg, remove the sirloin with
equation (See also table 1): cut C.
Yield Grade = (3) The loin is removed using cuts C and B. Cut B is made for
(10 x fat thickness over the rib eye at the 12 rib) + 0.4 estimating the yield grade described above.
(4) The rack is removed from the shoulder by cut A
Table 1. Approximate Yield of Four Primal Cuts between the fourth and fth ribs.
From Each Yield Grade (5) More cuts can be made to remove the breast and ank
Yield Grade | Yield % as needed.
1 48 t0 50% '
2 46 to 48%
3 44 10 46%
4 42 t0 44%
5 40 to 42%

Figure 1. Points of fabrication of lamb carcasses



Table 2. Approximate Yield (in Pounds) of Various Cuts From Lamb Carcasses Differing in Size From 40 to more than 75 pounds.

IMPS No. Cut Range A Range B Range C Range D
200 Carcass 41 to 55 55 to 65 65 to 75 75 and up
242 Foresaddle 21to 25 25to0 35 35 to 40 40 and up
204 Rack 4105 5to7 7t09 9 and up
206 Shoulders 14 to 19 19 to 23 23to 27 27 and up
207 Shoulders, square-cut 5to6 6108 8to 10 10 and up
209 Breast 2 and down 2t03 3to4 4 and up
210 Foreshank 05to1l 1tol1.5 15t02 2 and up
229 Hindsaddle, long-cut 25t0 31 31 to 38 38 to 43 43 and up
230 Hindsaddle 20 to 25 25 to 30 30to 35 35 and up
232e Flank 0.5 and down 05to1l 1to2 2 and up
233 Legs 6to9 9to 13 13 to 17 17 and up
233b Leg shank-off 4106 6108 8to 11 11 and up
234 Leg, boneless 5to8 8to11 11 to 13 13 and up
242 Loins 3to4 4t06 6to8 8 and up
243 Loins, full 2to3 3to5 5to7 7 and up
245 Sirloin 2 and down 2to3 3to4 4 and up
246 Tenderloin 0.5 and down 0.5t01.5 15t02.5 2.5 and up

For more information and for other cuts not included in this chart, see http://www.ams.usda.gov/Isg/imps/imps200.pdf.

Carcasses and Cuts of Lamb and Goats
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86 Carcasses and Cuts of Lamb and Goats

Classification of Goat Carcasses

The IMPS Selection Criteria for live goats and carcasses are
based on consideration of conformation (muscling). Selection
No. 1 goats or carcasses have a high proportion (by weight)
of meat to bone. Selection No. 3 goats and carcasses have a
low ratio of meat to bone. For ordering data, see the Special
Requirements Code (Table 3).

Table 3. Special Requirements Code

Category Purchaser Specified Options Code
Selection No. Selection No. 1 1
Selection No. 2 2
Selection No. 3 3
Selection No. 1 and 2 4
Any combination 0




Category

Purchaser Specified Options

Code

Class

Buck

Doe

Wether

Doe and wether

Any combination

Maturity

Kid goat

14 months or less

Yearling goat

14 to 24 months

Goat

More than 24 months

Kid or yearling

24 months or less

Any combination

Breed Type

Dairy

Meat

Breed speci ed (See purchaser speci ed descriptions)

Any combination

Ol W[ N| PIO|RA|W[IN[F| O | W| M| P
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Category Purchaser Specified Options Code
Forage Type Special diet speci ed 1
(See purchaser speci ed descriptions)
Not speci ed/not applicable 0
Organic Certification As speci ed 1
Not speci ed/not applicable 0
Slaughter Method Halal 1
Kosher 2
Other 3
Conventional 0

If not speci ed, code 0O shall be used.




(a) Selection No. 1

Selection No. 1 live goats and/or carcasses have a superior meat type conforma-
tion without regard to the presence of fat cover. They shall be thickly muscled
throughout the body as indicated by a pronounced (bulging) outside leg (biceps
femoris and semitendinosus), a full (rounded) back strip (longissimus dorsi), and
a moderately thick outside shoulder (triceps brachii group).

(b) Selection No. 2

Selection No. 2 live goats and/or carcasses have an average meat type conforma-
tion without regard to the presence of fat cover. They shall be moderately muscled
throughout the body as indicated by a slightly thick and a slightly pronounced
outside leg (biceps femoris and semitendinosus), a slightly full ( at or slightly
shallow) back strip (longissimus dorsi), and a slightly thick to slightly thin
outside shoulder (triceps brachii group).

(c) Selection No. 3

Selection No. 3 live goats and/or carcasses have an inferior meat type conforma-
tion without regard to the presence of fat cover. The legs, back, and shoulders are
narrow in relation with its length, and they have a very angular and

sunken appearance.

Other Selection Criteria

In addition to the selection criteria outlined on the previous page, other speci ca-
tions may be placed on the biological type, nutrition, age, and management of
meat goats.

Carcasses and Cuts of Lamb and Goats
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Styles of Goat Carcasses

To create portion sizes that can be easily merchandized, ve
styles of goat carcasses have been created based on the size of
the carcass. As the carcass gets larger, it can be cut into more
pieces of suitable size. Below are general guidelines for fabricat-
ing carcasses of each style along with a description of where
each of the cuts is made.

Table 4. Fabrication of Different Styles of Goat Carcasses

Recommended Recommended According to Goat Size
Weight Range
for Each Style

Platter
Style b 1

Weight Range
20 pounds or less




Recommended
Weight Range
for Each Style

Recommended According to Goat Size

Roasting
Style b 2

Weight Range
15 to 30 pounds
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Recommended Recommended According to Goat Size

Weight Range
for Each Style

Barbeque
Style b 3

Weight Range
20 to 40 pounds




Recommended
Weight Range
for Each Style

Recommended According to Goat Size

Food Service Style b 4

Weight Range
30 pounds and up
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Hotel
Style b 5

Weight Range
40 pounds and up

http://www.ams.usda.gov/Isg/imps/imps11.pdf



Table 5. Points of Fabrication Legend for Table 4

Fabrication Points
and Styles

Cutting Locations / Descriptions

A-B A straight cut made at or above the hock joint

C-D A straight cut made at or above the sti e joint

E-F A straight cut immediately anterior to the ball of the femur

G-H A perpendicular cut immediately posterior of the hipbone

1-3,3-2 A straight cut immediately anterior to the hipbone

K-L, AA-K, A straight cut posterior to the last ribs

AA-L

M-N,N-T, A straight cut between the fourth and fth ribs

S-T

O-P A straight cut at or above the elbow joint

Q-R A straight cut made at or above the knee joint

Uu-Vv A straight cut made through the fourth cervical vertebrae

S-X,S-W, A straight cut extending from the cartilaginous junction at the rst rib to the posterior end of the sternum
W - X

Y-2,T-2, A straight cut on the anterior end immediately ventral to the base of the thoracic vertebrae to a point on the posterior end
T-Y immediately ventral to the longissimus dorsi

AA-T A straight cut across the ribs

http://www.ams.usda.gov/Isg/imps/imps11.pdf

Carcasses and Cuts of Lamb and Goats 95




96 Carcasses and Cuts of Lamb and Goats

Platter Style

This style was developed to provide an outlet for small goats,
such as the pigmy, where the carcass size may not be appropri-
ate for fabrication. In addition, this style provides for stuf ng
and display as a center-of-the-table item. After removal of the
hind trotter (A-B), (1) the hind legs will be pulled so the hind
shank bones are inserted into the thoracic cavity; and (2) the
forelegs are pulled so the fore trotters are inserted between the
hind legs toward the pelvic cavity (Figure 2).

Figure 2. Fabrication of a Platter-Style Carcass

Roasting Style

The roasting style is intended for small- to medium-sized
goats with suf cient weight for use in the traditional cabrito
market. It provides more usable meat than the platter style. This
item is separated into foreshank, neck, foresaddle, double loin
(rump-on), and leg (Item Nos. 10, 13, 21, 51, and 71).



Barbeque Style

The barbeque style is intended for fabrication of medium-
sized goats. As the name implies, this style is ideal for making
the barbeque cuts found during the peak goat eating seasons.
It is easily fabricated into cuts for placing on the barbeque pit.
This item shall be separated into the neck, outside shoulder,

ribs, breast, loin, and legs (Item Nos. 13, 23, 31, 34, 50, and 70).

Food Service Style

The food service style is intended for medium- to large-sized
goats to prepare for retail cuts that may be attractive to the
food service industry. This item shall be separated into the
foreshank, neck, outside shoulder, inside shoulder, breast, ribs
(breast-on), back, sirloin, and leg (shank-off) (Item Nos. 11, 13,
23, 24, 34, 35, 40, 60, and 73).
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Hotel Style

The hotel style is intended for large-sized goats that are
ideal for producing cuts similar to the current hotel/retail
cuts of lamb. This item shall be separated into the foreshank,
hindshank, neck, square-cut shoulder, rack, ribs (breast-off),
breast, loin, and leg (shank-off) (Item Nos. 10, 11, 13, 22, 30, 33,
34, 50, and 72).



Table 6. Typical Weight Range in Pounds of Various Cuts in Each Selection Criteria and Style.
(Yield of Goat Carcasses)

Item | Product Name Code (Typical Weight Ranges in Pounds)
1 2 3 4 5 6

00 Carcass 15 or less 15 to 30 30 to 40 40 or more >
00 Platter Style *20 or less 20 or more N/A N/A o %
00 Roasting Style *15-30 30 or more N/A N/A i:; g
00 Barbeque Style 20 to 30 *20 to 40 30 or more N/A § g;?
00 Food Service Style 20 to 30 * 30 to 40 40 or more N/A g! (fi
00 Hotel Style 40 or less * 40 or more N/A N/A 8 -é
10 Foreshank 0.5 or less 0.5 or more N/A N/A 8 23
11 Hindshank 0.5 or less 0.5 or more N/A N/A (cg;- ;§
12 Hindshank, Heel On 0.75 or less 0.75 or more N/A N/A % o]
13 Neck 0.25 or less 0.25 or more N/A N/A § %
21 Foresaddle, Streamlined 4 or less 4to6 6 or more ® %,
22 Shoulder, Square-Cut 7 or less 7 to 10 10 or more 2

All estimates are made assuming no external fat covering.

Carcasses and Cuts of Lamb and Goats
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Item | Product Name Code (Typical Weight Ranges in Pounds)
1 2 3 4 5 6

23 Outside Shoulder 2.50r less 2.5 or more N/A N/A
24 Inside Shoulder, Squared 1.5 or less 1.5 or more N/A N/A
30 Rack 1.5 or more 15t03 3 or more N/A g
31 Ribs, Full Set 5or less 5to 10 10 or more N/A p §
32 Rack, Frenched 1.50r less 15t03 3 or more N/A 7:_3 i
33 Ribs, Breast Bone Off 1.5 or less 15t03 3 or more N/A § ]
34 Breast 0.3 or less 0.3 or more N/A N/A -‘2’ (i
35 Ribs, Food Service Style, 1.50r less 15t03 3 or more N/A g ?ﬁ,

Breast On, Full Set 2l o
40 Back 5or less 5t0 8 8 or more N/A 5 ;
41 Back Strip, Boneless 2 or less 2to4 4 or more N/A % ‘i
50 Loin 2 or less 2t04 4 or more N/A g %
51 Loin, Rump On, Double 2 or less 2to4 4 or more N/A @ S
52 Tenderloin 0.3 or less 0.3t00.75 0.75 or more N/A §'
60 Sirloin 0.75 or less 0.75t0 1.5 1.5 or more N/A -
70 Legs 5or less 5to8 8 or more N/A




Item | Product Name Code (Typical Weight Ranges in Pounds)
1 2 3 4 5 6

71 Leg, Roasting Style 2 or less 2to 4 4 or more N/A >
72 Leg, Shank Off 4 or less 4to6 6 or more N/A %
73 Leg, Shank Off, Sirloin Off, 3or less 3to5 5 or more N/A g g'

Partially Boneless 3 =
74 Leg, Shank Off, Partially 3or less 3to5 5 or more N/A g 9;?

Boneless (‘;) Q
80 Leg, Inside 15t02 2 or more N/A N/A E -(é)
81 Leg, Bottom 2to3 3 or more N/A N/A é i
82 Leg, Outside 15t02 2 or more N/A N/A % %
83 Leg, Tip 0.5 or less 0.5 or more N/A N/A g *2
84 Leg, TBS, 4 Parts 4 or less 4106 6 or more N/A 9;? g
85 Leg, TBS, 3 Parts 4 or less 4to6 6 or more N/A (cgp g
86 Leg, TBS, 3 Parts 4 or less 4t06 6 or more N/A g'
90, 91, 92, 93, and 94 Use Code 5 =

http://www.ams.usda.gov/Isg/imps/imps11.pdf
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