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Quick Histry 

U.S. Beef Industy Development
Beef Carcass Inspectons Emerge

Grading Intoduced

Understanding of where we came fom and how we arrived here helps t shape where we are heading



  

Pre-Inspecton Period

● Post Civil War period
● West is becoming setled (KS, NE, MO)
● Large Catle ranches developing in te West
● Railroads spreading west (Land Grants) 
● Large cit/metopolitan areas emerging 
● Refigeraton emerging but not productzed
● Most catle shipped t Chicago and

distibutd t major populaton centrs
● Chicago Packing companies develop branch

stckyards in te West
(Kansas Cit, Wichita, Denver, Omaha, Sioux Cit, Fort 
Wort, etc)



  

U.S. Beef Catle Industy Development 
1850 - 1900

US Cattle Population 1900

US Cattle Population 1850

US Land Grants 



  

Beef Trust Creatd 
● Conglomeraton of te 6 major beef packing entrprises

● Developed a non-compet systm tat optmized teir
profts disadvantaging producers and consumers and
contoled te industy

Price Contols (input / output)
Qualit Contols
Producton Contols

Industy Logistcs
● Refigeraton tchnology is just emerging

● Catle have t be tansportd t local slaughtr
facilites driving up costs

Housing
Feeding
Watr 
Managing

Problems in te Beef Industy



  

Histry – USDA Inspecton Program

Stmulus for an Regulatd Inspecton Program

● Te Jungle (Uptn Sinclair) ilustatd working conditons
in te producton chain

● Public disgust wit te lack of industy standards
regarding te teatment of animals and meat

● Congressional acton due t public's discontnt wit te
status of te meat processing industy

Result

The Meat Inspecton Act of 1906 signed int law by President
Teodore Roosevelt

Grantd USDA te autorit t inspect livestck before and
aftr slaughtr

Extnded autorites t foreign products
Observable improvement in conditons across te industyhtps://www.rimping.com/blog/8123/us-beef-histry-standards-grading

htps://www.teodorerooseveltcentr.org/encyclopedia/capitalism-and-labor/meat-inspecton-act/
htps://en.wikipedia.org/wiki/Te_Jungle

https://www.rimping.com/blog/8123/us-beef-history-standards-grading
https://www.theodorerooseveltcenter.org/encyclopedia/capitalism-and-labor/meat-inspection-act/


  

Beef Carcass Grading



  

Histry – USDA Grading Program

● 192os - Government experiencing difcult  acquiring uniform
qualit of beef  fom teir contacts

● Oter industy consumers experience similar dissatsfacton
Hotls
Railroads
Shipping
Retail 

● USDA Department Buletn 1246 “Market Classes and
Grades of Beef”

Published 1923
1st Beef grading standards 
Commercial industies folowed 

● 1924 - USDA Grading & Stamping leads t consumer
confdence in beef qualit and marketng opportunites for
qualit beef producers

● Te program has been contnuously tuned an improved over
te decadeshtps://meat.tamu.edu/histry-of-meat-grading-in-te-unitd-stats/



  

Yield Grade 
● Backfat
● Ribeye Area
● Kidney, Pelvic, Heart Fat
● Hot Carcass Weight

Qualit
● Maturit
● Marbling

 

Carcass Grading
● Predictd Yield
● Predictd Qualit

Ultasound
● Predictd  Yield
● Predictd Grade

Grade Types & Measurement Metods
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https://extension.psu.edu/understanding-beef-
carcass-yields-and-losses-during-processing/

https://www.farmersweekly.co.za/agri-
technology/farming-for-tomorrow/ultrasound-how-
to-get-an-inside-view-of-genetic-carcass-traits/



  

Yield Grading Traits

Hot Carcass Weight

%KPH Fat

Backfat/Fat Cover

REA Size

Yield Grades 



  

Yield Grading Traits

Kidney, Pelvic, Heart (KPH)
● % KPH - percentage of ttal fat found in te body cavit of a carcass

specifcaly in te regions of te kidneys, pelvis, and heart. 
● Estmatd visualy by a USDA grader or it can be calculatd based on

te change in carcass weight folowing removal of fat fom tese areas
on te carcass. 

● Most carcasses have 1 t 4 percent KPH. It is te last factr used t
detrmine yield grade.

Hot Carcass Weight
● Hot carcass weight is te weight of a carcass as it is leaving te harvest

area, before entring a cooler t be chiled. 

● Tis number can usualy be found on te identfcaton tag of te carcass.

https://www.sciencedirect.com/topics/veterinary-science-and-
veterinary-medicine/pelvic-kidney

https://extension.msstate.edu/publications/beef-grades-and-carcass-
information



  

Yield Grading Traits

Backfat
● Measured between te 12t & 13t rib
● Optmal range .2 – .4 inches
● Used t detrmine te Preliminary Yield Grade 

(PYG)

htps://www.bifconference.com/bif2016/documents/EPI-BIF16-Lawrence.pdf
htps://extnsion.msstat.edu/sits/default/fles/publicatons/P2522_web.pdf
htps://www.tecatlesit.com/artcles/1961/beef-grades-and-carcass-informaton
htps://extnsion.sdstat.edu/beef-carcass-yield-grades-what-do-tey-mean-and-how-are-tey-calculatd

Backfat & PYG values

Measuring Backfat on a beef ribeye

htps://www.woolwise.com/wp-
contnt/uploads/2017/07/MEAT-418-518-13-T-
13.pdf

https://www.bifconference.com/bif2016/documents/EPI-BIF16-Lawrence.pdf
https://www.thecattlesite.com/articles/1961/beef-grades-and-carcass-information


  

Yield Grading Traits

Ribeye Area (REA)
● Measured in square inches between 12t & 13t rib
● 12-15 inches recommended for best dining experience
● Signifcantly contibuts t te Yield grade score

htps://www.bifconference.com/bif2016/documents/EPI-BIF16-Lawrence.pdf
htps://extnsion.msstat.edu/sits/default/fles/publicatons/P2522_web.pdf
htps://www.tecatlesit.com/artcles/1961/beef-grades-and-carcass-informaton
htps://extnsion.sdstat.edu/beef-carcass-yield-grades-what-do-tey-mean-and-how-are-tey-calculatd

https://www.bifconference.com/bif2016/documents/EPI-BIF16-Lawrence.pdf
https://www.thecattlesite.com/articles/1961/beef-grades-and-carcass-information


  

Grade Standards

Yield v. Qualit Grades

● Factrs: Extrnal Fat, Kidney, Heart & Pelvic (KHP) fat,
Ribeye Area & Hot Carcass Weight

● Yield Grade Formula (Rounded t te lowest whole number)

2.50+(2.5 × adjustd fat tickness in inches) +

(0.2 × percent kidney, heart and pelvic fat) +

(0.0038 × hot carcass weight) -

(0.32 × ribeye area in square inches)

● Yield Grade informaton is valuable t te breeder or carcass
consumer. Not necessarily valued by te retail custmer.

htps://www.catlemax.com/calculatrs/yield-grade-calculatr

Yield Grades
Indicatons of cutabilit or yield of boneless, closely timmed retail cuts



  

Qualit Grading Traits
Delivering te fnest dining experience

Maturit & Marbling



  

Grade Standards 

Yield v. Qualit Grades 

● Major Factrs 
Age/Maturit
Marbling

● 8 Beef Qualit Grades

Prime 
Choice 
Select
Standard
Commercial 
Utlit 
Cuter 
Canner 

Less tan 42 monts

Maturit in Monts
A — 9 t 30 monts
B — 30 t 42 monts
C — 42 t 72 monts
D — 72 t 96 monts
E — more tan 96 mont

USDA Beef Qualit Grades



  

Qualit Grading Traits

● Cross links of colagen become stonger as animals mature.
Tis connectve tssue becomes denser and leads t reduced
tnderness

● USDA graders assess maturit by examining bone
charactristcs, muscle color, and txture.

● Physiological Age not Chronological Age

Degree of bone development in te vertbral column
(Ossifcaton)

Color and txture of te Ribeye
Shape and Conditon of te rib bones 

USDA Beef Qualit Grades

Maturit in Monts
A — 9 t 30 monts
B — 30 t 42 monts
C — 42 t 72 monts
D — 72 t 96 monts
E — more tan 96 mont

Maturit – Impact on Qualit



  

Qualit Grading Traits
Ribeye %IMF / Marbling

Types of Marbling
● Fine marbling: Smal, tin, and evenly dispersed fat fecks tat melt

during cooking, resultng in superior tnderness and juiciness. Tis is te
halmark of high-qualit beef such as Wagyu and Kobe.

● Medium marbling: Larger fat pieces wit uneven distibuton,
leading t inconsistnt cooking and a less pleasant moutfeel, especialy when
cooked rare or medium rare.

● Coarse marbling: Large, irregular fat chunks tat do not render wel,
resultng in tugh, dry areas and an inferior eatng experience.

12 USDA Beef Marbling Scores



  

Grading Types

Ultasound Carcass Evaluaton

Anthony LeTourneau



  

Ultasound 
● Ultasound tchnology is an implementaton of

'piezoelectic' research discoveries in te lat 1880s 

● Transmission of high fequency sound waves tpicaly
between 2 – 10  MHz int te live animal between te
12t & 13t rib

● Refectons vary in amplitude depending on te
densit of te fesh

Hide
Back fat
Muscle 
IntaMuscular Fat (IMF)

● Te colectd refectons form a 'cross secton' image
based on te various brightness in te shades of gray

● Modern ultasound uses 256 shades of gray
Human eye can only distnguish 30 - 64 shades
Computr processing improves shade detctons

● Emergence of AI and ML wil probably result in
improved accuracy

htp://wordpress.ultainsights.com/index.php/about-ultasound/

HCW – Estmatd 
KPH – Constant
Maturit – Reportd DOB



  

Hot Carcass Grading

KPH

● Hot carcass is weighed
● KPH removed
● Carcass reweighed
● Provides te % of KPH t HCW

htps://www.ams.usda.gov/sits/default/fles/media/Procedures_for_Yield_Grading
_of_Beef_Carcasses_Aftr_Removal_of_te_Kidney,_Pelvic_and_Heart_Fat_Du
ring_te_Harvest_Process.pdf

Measuring REA and Marbling

Measuring Backfat



  

Cool !
So What?

How can we use tis informaton?
What data t we have?



  

Highland bul carcass data
carcass data – what data and where is it ?

AHCA NWSS Show Results
htps://highlandcatleusa.org/natonal-show-sale-results/

● Ultasound Results 2012 – Current
● Spring Bagpipes

- Ultasound data colecton on NWSS buls began in 2001
- Show results, weights and ultasound data is published in te spring Bagpipes

● Chalenges wit te show data
- Each year's data is in a separat link
-Data is not normalized (pdf, .csv, web )
-Difcult t analyze across years
-Pre-2014 data needs t be manualy evaluatd

Torbardin Bul Tests
htps://web.archive.org/web/20080704070433/htp://www.torbardinranch.com/bultst.html

● Tests conductd 2000-2005
- Web summaries for each tst 
- Data in .pdf format 

● Chalenges wit te tst data
Many buls not in herd book
Most herd book buls have no progeny
Some cross and non-Highland were tstd 



  

Making te AHCA Data Useable

● Download fom te AHCA websit
● Develop PYTHON scripts t normalize

data and writ t a PYTHON datafame
● Remove females, sters, scratches and

animals witout al measurements

● Sort int NWSS divisions
● Scoring 
● Visualizaton Dashboards
● User intracton  features

Sortng tols
Analysis  tols

Bul Data

htps://jbt-bul-analysis-dashboard1.steamlit.app/



  

Te business statgy helps identf te taits you want t ty t improve your genetcs

what's te plan?

Some Farm statgy or objectves

● show stck

● breeding stck

● beef program

● regeneratve grazing

● agribusiness

● breed preservaton

● yard art



  

Final Tought
Diversit?

“ Tere wil always be a place for te show ring. 
Tere, we boast te breed and inform te world. 

Tere, our markets are enhanced. 
But showing must be kept in contol, as one of te infuence upon genetc diversit, and never alowed t become

dominant. 
Unfortunatly, te compettve spirit of te ring to oftn now denigrats int a showing fenzy, where te

partcipant must win whatver it takes.  
Nort American Highland breeders can wel do witout tat. 

Te show ring tnds t narrow te genetc base of te breed, wit te bloodlines of te winners being greatly in
demand, t te exclusion of animals as fne or fner.

.......
Diversit is not exclusionary. 

To te contary, it necessarily includes someting of everyting.  
Diversit is not served when one aspect becomes over emphasized.  

Te watch word, terefore, must always be 'al tings in moderaton'. “

A Canadian Breeder's Guide t Highland Catle



  

Questons / Discussion
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