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Effects of breed and loin eye muscle depth on accuracy and variation of loin eye area prediction and 

carcass yield via ultrasound in sheep 

Christopher Schauer 701-567-4323 Christopher.schauer@ndsu.edu 

Consumers express a continued desire for leaner, but larger cuts of meat. This encourages the lamb industry to 

produce a larger, leaner lamb for slaughter. However, selection needs to be made strategically for more muscle, but 

without increasing fat and bone. LAMBPLAN, Australia’s national genetic evaluation system for sheep (Banks, 1990) is 

used for the genetic evaluation of the U.S. industry. Two indexes are used for reporting and evaluating carcass value: 

Carcass Plus and LAMB2020. Carcass Plus is a desired gains index for terminal breeds, while LAMB2020 is an economic 

index designed to better reflect demands of the Australian lamb industry and is intended for use on terminal sire 

crosses to either Merino or Merino-crossbred ewes. Both indexes use loin eye muscle depth (LED) to generate 

estimated breeding values (EBVs). However, in the U.S. sheep industry, there is much greater variation in lambs for 

slaughter by breed, weight, frame, etc. in Australia.  All of these factors could contribute to a large variation in loin eye 

area (LEA), LED, and overall shape of the loin eye. Currently, the National Sheep Improvement Program (NSIP) and 

LAMBPLAN require LED for calculation of EBVs, rather than LEA. Therefore, the proposed trial is calling into question 

the current dogma of utilizing LED, and LED alone, for the prediction of lean meat yield, rather than generating EBVs 

based on LEA. The research justifying the use of LED for EBVs was not conducted in primary breeds of the U.S. sheep 

industry. If LED and LEA are not highly correlated traits for U.S. breeds, using LED as a substitute for selection for 

increased lean yield could be having negative or at least limited impacts on selection. However, if LED is suitable for 

prediction of lean meat yield, breed adjustments might be necessary, which are not available at this time.  

1) Collect loin eye area, loin eye depth, and back fat depth from 5 U.S. sheep breed types (maternal, terminal, 

composite, multipurpose, and hair) via ultrasound to determine the accuracy of depth as a predictor for area 

across breeds, and develop preliminary breed adjustments. 

2) Collect loin eye area, loin eye depth, and back fat depth from feedlot lambs (crossbred: black face x fine wool) 

via ultrasound and carcass evaluation at a commercial abattoir to determine the accuracy of depth as a 

predictor for area on a population representing the majority of lambs slaughtered. 



Description of efforts – Anticipated results 

 

 

 

 

 

   

 

Amount requested from NSIIC                                                   

  Applicant Matching Funds                                                        

  Local/State/Federal Funds previously awarded for project  

      TOTAL                                         

Type of Expenditure 

Personnel – list each Relationship to Project Number of Hours  Rate of Compensation     Total 

Graduate Student Scanning Technician 600 $20/hr $12,000 

Travel                             Per Diem                      Number of Days            Number of Personnel 

Flights $150 2 2 $600 

Hotels $100 44 1 $4400 

Driving (State) $280 20 1 $5600 

Driving (Rental) $50 2 1 $100 

Food $51 76 1 $3876 

Other Related Expense 

Research Supplies $800 1 1 $800 

Overhead 

NDSU Indirect Overhead 1 7.5% of total $2,220 

 

 

 

 

 

 

Our goal is to elucidate if LED is the correct tool to predict LEA and if not, how do we adapt the current formula to 

better predict LEA from LED or morph LAMBPLAN into something more useful for the U.S. industry. From previous 

scanning results and research, sire and breed can both add to variability of depth and shape of loin eyes. This has also 

been observed in other species, such as swine and cattle. We believe that scanning 500 lambs of 5 different breed 

types across 20 producers (also using differing sire lines) will give a representative sample of the sheep population for 

a preliminary data set to determine if our beliefs are correct, or if breed adjustments are necessary. The cross-bred 

type feedlot lambs are included in this project to determine the differences in correlation between carcass ultrasound 

measurements and actual lean meat yield in a population of lambs representative of the proportion of lambs killed in 

the U.S. However, we anticipate comparisons of certain breeds, such as the maternal and multipurpose breeds, will 

have divergent loin eye shapes and therefore differing LED. 

$29,596 

0 

0 

$29,596 



Provide a qualitative summary, or justification for budget expenditures: (200 word or less) 

 

 

 

 

 

 

 

Technical Objectives 

Responsiveness to NSIIC Stated Priorities (from web site) 

 

  

 

 

 

Prior USDA or other Federal Support 

 

Identification and significance of the issue being addressed 

                                                                                                                                                                

 

 

What are the goals to be achieved with this grant funding? 

                                                                                                                                                                

 

 

 

 

 

 

The goals of funding this project are to evaluate the correlation between LED and LEA using ultrasound across 5 

distinct breeds of sheep (500 lambs/breed; 4 producers/breed) and also evaluate a base population of crossbred 

feedlot lambs via both ultrasound and collecting carcass data. This will allow the U.S. sheep industry to better 

evaluate our system for genetic selection of carcass traits for lean meat yield.  

This project fulfills the 1st priority listed by strengthening and enhancing the production as well as marketing of 

sheep and sheep products in the U.S. through the improvement of infrastructure and resource development by 

improving genetic selection techniques that could increase lean meat yield. It also fulfills the 3rd and 5th priorities by 

providing more accurate data for sheep producers, while also collecting data for producers that otherwise might not 

realize the value of this data and increasing the amount of lean meat yield for marketing by commercial facilities. This 

information could enhance the industry by a national exchange of this information through changes in genetic 

selection techniques as well as increased marketing for both NSIP and sheep meat. 

 

The cattle and pork industries have both recognized the issue in only measuring depth for genetic evaluation for 

increasing carcass yield. There has been no trial of this scale conducted in the U.S. to determine correlation of LED 

and LEA in sheep, especially looking at breed differences and crossbred lambs. Contributing this novel information 

to the sheep industry could lead to changes in carcass scanning as well as increased accuracy in genetic selection.  

None. 

$12,000: Provide partial funding for a graduate student (600 hrs x $20/hr) to assist the PI in scanning 

lambs.                                                                                                                

$14,576 (Travel): Flights to Denver for collecting data on crossbred lambs ($150/ticket x 2 people x 2 

trips = $600). Hotel rooms for collecting data across 20 locations: ($100/nt x 20 locations x 1 person = 

$2000). In Denver, 2 technicians collecting data for 3 days (4 nights in hotel x $100/nt x 2 people = 

$800), and a second trip to Denver will have 4 people collecting carcass data over 3 days (4 nights x 

$100/nt x 4 people = $1600). Total hotel costs will be estimated at $2000  + $800 + $1600 = $4400. 

When flying, a car will be rented ($50/rental x 2 rentals = $100). Food costs driving to and from 

producer locations ($51/d x 2 d x 20 trips = $2040). There will be 4 people in Denver for 9 days total 

($51/d x 4 people x 9 days = $1836). Therefore, total food costs will be $2040 + $1836 = $3876. 

$800: Oil, paper towels and cleaner for equipment, and clippers for ultrasounding. 

$2,220: NDSU Indirect costs ($29,596 x 0.075 = $2,220). 



Work Plan – Task, Methodology, Individual responsible, and location where work will be done. 

 

 

 

 

 

 

 

 

 

Related Research or other efforts in this area of which you are aware, including an analysis of the 

competitive landscape if the award is for a commercial application. 

 

 

 

 

 

 

 

Potential Post application in this area of development of research or commercial endeavor 

 

 

 

 

 

 

 

Purebred Evaluation of LED and LEA correlation: The PI will contact 20 producers (4 producers/breed) through 

breed associations of 5 distinct breed types (maternal, terminal, multipurpose, composite, and hair) that will 

allow the technicians access to 500 lambs/breed for obtaining carcass ultrasound data of back fat depth (BF), loin 

eye area (LEA), and loin eye depth (LED).The previously mentioned measurements will be obtained by trained and 

certified technicians via ultrasound, with images taken both longitudinal and cross-sectional to the spine. Both 

types of images will be taken as these are differing techniques used by technicians in the field to perform the 

measurements. Depth, area, and fat measurements will be taken between the 12th and 13th rib of the animal using 

B-mode ultrasounds and transducers approved by the CUP Lab. The data will be collected within an approximate 

250-mile radius of technician location. Technicians will be chosen by the PI for consistency and accuracy of the 

data.  

Crossbred lambs at feedlot and abattoir: An additional 1,000 lambs will have ultrasound scanning performed by 

qualified technicians to collect BF, LEA, and LED on a basal population. These lambs will then be followed through 

a commercial abattoir to have actual carcass data collected by trained technicians.  

Statistics: All data will be processed using regression analysis using SAS, version 9.4 (SAS Inst. Inc., Cary, NC). 

Although this type of analysis has its faults, we believe to be the best analysis at this time. 

Currently, there is no research in this area published in a peer-reviewed journal using conventional U.S. sheep 

breeds. There are white paper guidelines and small trials that have outlined the current formula used for 

converting LEA to LED, as well as correlations between LEA and LED. However, these have had a maximum of 

200 hd of sheep and in some cases, these numbers were spread across 4 breeds of sheep. Emenheiser (2009) 

stated that although simple correlation coefficients are widely used in ultrasound studies, they have limitations 

on true predictions because they allow influence by the amount of scanned population variation and they do 

not reflect bias. Therefore, this data set would be the first of its kind representing the U.S. sheep industry and 

represent the largest set to date of scanned lambs to predict the population needed to make such assumptions. 

The swine industry has also conducted trials testing correlation of LED and LEA (Pomar et al., 2001). In this 

study Pomar et al. (2000) stated that ultrasound values of LED as a predictor for LEA should be used with 

caution since the measurement itself is only somewhat accurate (R2 = 0.58). Australia has even called into 

question the use of LED as the only measurement used for obtaining a ‘muscling’ EBV (Gaunt et al., 2000).  

At the conclusion of this project, the data from both components of the trial will be analyzed via regression 

analysis for correlations between BF, LED, and LEA, across and amongst breeds with sire and breed included in 

the analysis. With those results in hand as preliminary data, we can determine if immediate adjustments need 

to be made to current methods of data submission, if further research needs to be conducted on a larger scale 

to make new breed specific formulas, if new formulas are needed, or if there are no adjustments needed. 



Background and rationale (citation of publications if any)  

 

 

 

 

 

 

 

 

 

Relationship to industry, including technical, economic and social benefit 

 

 

Cost benefit analysis 

 

 

 

Policy or decisions affected by results 

 

 

 

 

 

 

 

 

 

 

Arguably, there has been no peer-reviewed research conducted in this area pertaining specifically to the U.S. 

sheep industry. As stated previously, there are white paper guidelines and small trials that have outlined the 

current formula used for converting LEA to LED, as well as correlations between LEA and LED. Berg et al. (1997) 

showed ultrasonic loin eye depth to be significantly correlated (P < 0.01) to carcass composition when reported 

in weights (total dissected lean weight, r = 0.40; fat free lean weight, r = 0.36) but not when reported in 

percentages. Trials by Bennett et al. (1991) and Waldron et al. (1992), both conducted in New Zealand, 

explained that LED, loin eye width (LEW), and LEA account for 38, 30, and 44% of variation in lean carcass 

weight, respectively. However, it is important to keep in mind, these lambs weighed less than typical U.S. 

market lambs and were also not typical U.S. breeds. According to Waldron et al. (1992), the best predictor of 

lean weight is the calculated value of LEW and LED rather than LEA, but once again in non-traditional U.S. sheep 

breeds.  In the only trial we are aware of in the U.S. utilizing traditional sheep breeds, Hiemke (2005) reported 

LEA as 9% more repeatable when compared to LED ultrasound measurements, suggesting that generating EBVs 

for LED will have more variation than EBVs for LEA. However, we must question the ability of LED ultrasound 

measurements to accurately predict the actual LEA based on the accuracy of the measurement (LED) itself, as 

stated by Pomar et al. (2000). According to the existing data as well as the lack of data, we owe it to sheep 

producers currently using genetic selection strategies to be able to accurately predict ‘muscling’ EBVs. 

The PI would pursue publication of this data in a peer-reviewed journal so that it can be used for the furthering 

of programs such as NSIP as well as future endeavors to improve genetic selection and progress in the U.S. 

sheep industry. This could increase in accuracy of EBVs and improve carcass merit of future U.S. lamb crops.  

Realistically, performing trials such as this would be very expensive to conduct due to volume of sheep needed 

to obtain more accurate correlations. The need for increased volume leads to more travel by technicians to 

obtain the number of animals. This grant will help immensely in being able to obtain enough data for 

preliminary results so that future research can be conducted to aid the sheep industry in genetic advancement.  

If this project is not funded, then the possible advancements in genetics for the U.S. sheep industry will be put 

off until another funding possibility is available. Without this data, we could be selecting incorrectly for 

muscling traits without knowing the impacts of our decisions.  

 



Bio Sketch of each principal person 

Christopher S. Schauer, Ph.D. 
 
Work: Hettinger Research Extension Center, North Dakota State University, Hettinger, ND  58639 (USA);  

Office:  (701) 567-4323; Fax:  (701) 567-4327 

Home: 104 Highway 12 West,, Hettinger, ND  58639 (USA);  (701) 567-5374 

E-mail: christopher.schauer@ndsu.edu 

 

EDUCATION:   
Oregon State University, Corvallis, OR  97331 

Ph.D, Animal Science (Ruminant Nutrition), July, 2003 

North Dakota State University, Fargo, ND  58105 

 M.S., Animal Science (Ruminant Nutrition), December, 2000 

North Dakota State University, Fargo, ND  58105 

 B.S., Animal Science, May, 1997    

       

PROFESSIONAL EXPERIENCE:     
Editorial Board, Journal of Animal Science and Rangeland Ecology and Management, July, 2008 - present 

Director and Animal Scientist, Hettinger Research Extension Center-NDSU, 2006 - present 

Post-doctoral Research Fellow, North Dakota State University, 2003 – 2006 

Graduate Research Assistant, Oregon State University, 2000 – 2003 

Graduate Research Assistant, North Dakota State University, 1998 – 2000 

 

GRANTS AND CONTRACTS:  Selected entries  
Impacts of FLAXLIC SHEEP on female and male reproductive traits when supplemented prior to breeding.  New  

 Generation Feeds:  $35,000.  Funded April, 2017. 

Impacts of flax on female and male reproductive traits when supplemented prior to breeding in sheep.  AmeriFlax:   

 $19,954.  Funded April, 2017. 

Sheep carcass ultrasound training and certification schools and curriculum.  USDA/Agriculture Marketing Service/National  

 Sheep Industry Improvement Center:  $27,036.  Funded December, 2016. 

Collaborative cattle research between ARS and the NDSU-Hettinger Research Extension Center.  USDA-ARS:  $36,050.   

 Funded 6/1/2016. 

Expanding the Use and Application of Quantitative Genetics in the Polypay Breed.  ASI Let’s Grow Committee:  $13,825.   

 Funded July 1, 2016. 

Effects of dried distillers grains and lasalocid on feedlot lamb growth, carcass traits, nutrient digestibility, and ruminal  

 fermentation.  ND-SBARE:  $8,054.  Funded January, 2015. 

Influence of dried distillers grains with solubles on ram lamb growth and reproductive traits.  ND-SBARE:  $9,174.   

 Funded January, 2014. 

Effects of monensin and diet particle size on feedlot performance, carcass traits, nutrient digestibility, and incidence of  

 coccidiosis in feedlot lambs.  ND-SBARE:  $8007.  Funded January, 2013. 

Image processing based wool testing system.  American Sheep Industry Association – Wool Council:  $22,000.  Funded  

 February, 2013. 

Periconceptual supplementation to improve lamb production.  ND-SBARE:  $11,047.  Funded January, 2012. 

Influence of the Level of Dried Distiller’s Grains with Solubles on Feedlot Performance, Carcass Characteristics,  

 Blood Metabolites, and Semen Quality of Growing Rams.  ND-Corn Council:  $7,230.  Funded 2011. 

Renewal on the Standing Rock Sioux Reservation:  Land, Cattle, Beef, and People.  AFRI: $4,987,413.  Funded January  

 2011. (responsible for $1,442,574). 

 

PUBLICATIONS: 
Author or co-author of 41 refereed journal publications, 4 refereed journal publications in preparation or submitted, 36 proceeding 

publications, 58 abstracts, and 80 research reports or field day publications.  Author has served as major professor for 7 M.S. and 4 

Ph.D. students who have successfully defended their thesis/dissertation, as well as serving on 4 additional M.S. or Ph.D. committees. 

 



Financial Feasibility (i.e., Is the budget proportionate to the endeavor, and will the outcome have a financial 

benefit to the industry in the near term or will additional funding be required?) 

 

 

 

Business Soundness (i.e., Are project participants qualified and experienced) 

 

 

Management Ability (i.e., Are project participants qualified and experienced) 

 

 

 

 

Potential Industry Impact (i.e., How can the industry be expected to benefit in both qualitative and 

quantitative measures?) 

 

 

 

 

 

Industry Support (i.e., What data or other information is available to substantiate industry’s need or desire 

for this project?) 

 

 

 

 

 

 

 

 

Our budget is asking for the majority of the costs pertaining to the project. At the proposed scale, the project 

would be providing meaningful data for the industry as well as programs like NSIP. This funding would make a 

project of this scale obtainable, when otherwise it would not be for scientists that want to provide aid to 

improve the sheep industry in the U.S. 

The PI is Chair of the NSIP Carcass Ultrasound Technical Committee, as well as an Animal Scientist at the NDSU 

Hettinger Research Extension Center. He is a certified sheep carcass ultrasound technician, and previously was 

certified on beef carcass ultrasound through the CUP Lab. 

Qualitative: In the absence of this project, one should question the validity of using LED collected via ultrasound 

as the sole trait for prediction of selection of lean meat yield in U.S. sheep. While LED is a standard for Australia, 

the U.S. industry has much more variability in breeds, and therefore, loin size and shape. It could also 

demonstrate that programs like NSIP are continuing to improve and provide resources meaningful to U.S. sheep 

producers. 

Quantitative: Providing funding for this project could possibly recruit more purebred producers to NSIP because 

of free data collection and education. This data could also increase the accuracy by which EBVs are predicting 

‘muscling’ traits. 

The PI has published 41 refereed journal articles, as well as 98 abstracts or proceedings, and 80 field day 

reports, all in the field of Animal Science. He is also director of the NDSU Hettinger Research Extension Center, a 

land grant experiment station that lambs 1,000 ewes per year and conducts research in feedlot nutrition, male 

and female reproduction, and ewe nutrition. He has collected carcass data for extensive lamb feedlot projects. 

As director, he manages a $2.5 million per year budget, comprised of both state funding, livestock/crop sales, 

and grant funds.  

The pork industry and Australian lamb industry have called into question the validity of LED as a predictor of 

LEA and its sole use in genetic selection (Gaunt et al., 2000; Pomar et al., 2001). Emenheiser (2009) also called 

into question the accuracy of using sole carcass traits measured via ultrasound, as predictors for EBVs.  



 

  



Additional Information for Applicants:  
 
Matching funds:  
In order to leverage funds available, NSIIC will assign 10 points to any application in which a match of 
cash or in-kind labor is contributed. In-kind matches may only account for 50% of the total match. 
Additionally, salaries or other expenditures that will be made by the applicant or the applicant's employer, 
irrespective of a potential grant award, cannot be used as a match.  
A subtraction of 10 points will be made from the total score of any application that includes an overhead 
budget of more than 7.5% of the total grant request. Request for capital expenditures are discouraged, 
and may not exceed 20% of the total budget in any event. Please justify any requested funding for 
equipment or other capital expenditures.  
 

Notification to Applicants: Applicants will be notified via e-mail that their application has been received within a 

day or two of receipt: After Review, all applicants will be sent a notice to the e-mail of the person listed as the 

contact person on the application. That notice will be one of three possible responses: 1)Your application did not 

score high enough for funding consideration 2) Your application scored high enough for funding as submitted 3) 

Your application scored high enough for funding but with modifications needed in the budget. You will be given the 

opportunity to make those modifications for funding or you may reject the modifications in which case the grant 

funding offer will be withdrawn. Instruction will be included in the notice. Please note that the Review Committee 

will not provide feedback to applicants however in some cases the Board may elect to encourage re submission 

with certain specific changes (i.e. those the Board feels were good causes but poor application preparation or those 

with a good idea but not sustainable as presented). In some instances the Board may want to provide a written 

statement, with the understanding that no further discussion is available. Please note that proposals submitted 

more than twice will not be evaluated. The NSIIC Board request that applicants refrain from communicating with 

Board Members specifically about the project (i.e. Lobbying your project). Under no circumstances will applications 

arriving past the deadline for submission be considered. 

 

 

  



 


