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Goals

• Users of the National Cooperators Database will understand:
• Where to find pedigree and genomic conflicts

• Impact of incorrect pedigree data on genomic conflicts

• How to troubleshoot when pedigree fixes for genomic conflicts fail
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What is a “useable” genotype?

• A usable genotype (Use=Y) is a genotype that:

• Passed quality control checks

• Has no sex conflicts with the pedigree

• Has no genomic conflicts with close relatives causing the 
pedigree to appear unreliable

https://redmine.uscdcb.com/projects/cdcb-customer-
service/wiki/CDCB_Genomic_Dictionary
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Pedigree and Genotype Interaction

• Genotype determines animals x, y, and z are all related.

• Pedigrees determine who was born first

• This interaction between pedigree and genotype relies on accurate 
pedigree birth dates, multiple birth codes (MBCs), and parentage.
• Genomic conflicts arise when pedigrees are incorrect
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Pedigrees

• Pedigree data is provided by 
many sources
• Source code indicates who the 

data provider is
• If a record needs to be corrected, 

the organization related to the 
record source can submit changes.

• Source code A is generated 
automatically by CDCB
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Pedigree Interactions

• Phenotypic data such as breeding, calving, and lactation data provided 
by DRPCs can interact with pedigrees
• End of lactation date, fresh dates, progeny

• Goal: Pedigree, phenotypic, and genotypic data all agrees
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Processing of Pedigrees

• Pedigrees submitted by nominators through Format 1 or Format 1G

• Format 1/ Format 1G can be submitted in two ways
• SFTP

• WebConnect

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Format_1
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General Format 1 structure (first 99 bytes):

Byte Position(s): 2
Definition: Sex Code
Example: F
Other information: F = Female, M = Male
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 3-19
Definition: Animal ID
Example: HO840003282837717
Other information: Breed Code (3-4)
     Country Code (5-7)
     Unique 12-byte ID (8-19)

1
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General Format 1 structure (first 99 bytes):

Byte Position(s): 20-36
Definition: Sire ID
Example: HO840003218556317
Other information: Breed Code (20-21)
     Country Code (22-24)
     Unique 12-byte ID (25-36)

1
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 37-53
Definition: Dam ID
Example: HO840003149596913
Other information: Breed Code (37-38)
     Country Code (39-41)
     Unique 12-byte ID (42-53)
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 54-70
Definition: Alternate ID Field 
Example: Blank
Other information: Breed Code (54-55)
     Country Code (56-58)
     Unique 12-byte ID (59-70)

1
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 71-78
Definition: Birth Date
Example: 20240307
Other information: YYYYMMDD format
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 79
Definition: Source Code
Example: B
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 88
Definition: Record Type
Example: P
Others: P, G, X, R, C, D, Y, N, U are 
all valid values for Format 1
https://redmine.uscdcb.com/projects/cdcb-customer-
service/wiki/REFERENCES#Ref121

Code Record Type Code Description

P Pedigree

G Nomination

X Cross-Reference

R ReID 

C Clone

D Delete Pedigree

Y Delete Cross-Reference

N Delete Clone

U Move Genotype
1
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 89
Definition: Verification Code
Example: 0

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/REFERENCES#Ref122
1
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General Format 1 structure (first 99 bytes): 

Byte Position(s): 91
Definition: MBC
Example: 3
Other information: Valid 
values 1-6

Code Multiple Birth Code Description

1 Single

2 Multiple birth (fraternal or identical twins, not 

from embryo transfer. Twins share the same 

genomic and gestational dam).

3 Birth from embryo transfer

4 Split embryo (artificially or naturally after 

embryo implantation)

5 Clone from nuclear transfer

6 Embryo pedigree (implantation date stored as 

birth date)
1
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Processing of Pedigrees

• ID is always checked
• New IDs create new internal keys

• Existing IDs checked again existing CDCB pedigree

• Pedigree parentage is checked with birth date and MBC
• This check verifies the pedigree makes sense with the available data

• Examples of available data
• Birth date of parents

• Breeding and lactation date of dam

• Birth dates and MBC of siblings

• Existence of other pedigrees with identical parentage and birth dates 
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Processing of Pedigrees

• Outcomes of pedigree processing
• Notify (N): an informational notice and the record was accepted

• Change (C): the information was changed by CDCB but the record continued 
down the pipeline

• Rejected (R): part or all parts of the record was rejected

• Notifications regardless of the outcome will be sent to SFTP
• X.1EX – Pedigree errors Format 1 files 

• notify_VAL.X – Nomination verifications, Y or N 

• notify_ERR.X – Pedigree errors generated from 1G
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Pedigree Errors
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Pedigree Errors

https://queries.uscdcb.com/formats/geterr.cfm?ecode_in=0J#StartBody 
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Pedigree Corrections: WebConnect

• Limitations with 
Fix_FMT1:
• Fix_FMT1 can only 

submit one change 
at a time 

• WebConnect is 
limited for the 
record types that 
can be submitted to 
resolve genomic 
conflicts
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Pedigree Corrections: SFTP

• Submitting fixes via Format1
• Can only make one change to the pedigree per line

• Can submit multiple records for one animal to make gradual pedigree changes

• Reminder: some pedigree changes require verification codes

• Corrections to pedigrees: 
• https://redmine.uscdcb.com/projects/cdcb-customer-

service/wiki/Corrections_to_pedigree#Corrections-to-pedigree-PUBLIC

• Birth date rules: 
• https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Birth_Date_Rules 
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Common ID Updates: Cross Reference

• Cross-Reference 
• Animal has multiple IDs that exist independently

• All the animal’s data will exist under one key
• Preferred ID

• Cross-Reference creation by CDCB processing
• IDs have a matching pedigree, country code of ID, and unique 12-digit ID but a 

different breed code

• IDs found within the same herd code with the same control number in a 273-
day interval

• IDs have matching pedigrees, MBC of 1 and a birth date within 10 days

• IDs that have matching pedigrees and identical names
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Create Cross Reference WebConnect
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Create Cross Reference FMT1

• Format1

• Byte Positions: 3-19 (Animal ID)

• Byte Positions: 54-70 (Alternate ID Field)

• Byte Position: 88 record type code : P or X

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Corrections_to_pedigree#How-to-create-cross-
references
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Common ID Updates: Re-ID

• If an ID was incorrectly used for an animal and the correct ID has been 
discovered

• Merge the data under both IDs

• ID designated as incorrect is deleted.

• Information that will be merged and moved includes pedigree, 
nomination, genotype, lactation data, etc.

• Use if the current ID should not be used
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Re-ID via Format1

• Format1

• Byte Position(s): 3-19 (Correct ID)

• Byte Position(s): 54-70 (Incorrect ID to be deleted)

• Byte Position(s): 88-89 record type code : R and Verification Code: 2

• Re-IDs can not be submitted via WebConnect

0FHO840003282837717HO840003218556317HO840003149596913HO84000338283771720240307B20240321R21399000000COLDSPRINGS JEWEL 14624-ET
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Processing Genotypes
• Genotypes are pre-assigned to an animal with a pedigree at CDCB 

already
• Remember: Nominations are required before loading genotypes

• After passing quality check, genotype checked against
• Known pedigree relatives
• Known clones
• New relationships are discovered

• If any errors arise, the error files can be found in your SFTP 
• $NOM_Genomic_Errors.csv
• $NOM_Genomic_Errors_YYYYMMDD.csv
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Common Genomic Errors

• When pedigrees don’t align, genomic conflicts can arise.

• Three most common genomic conflicts:
• O6: MGS Unlikely

• P2: Non- Pedigree Relative Close Birth

• O2: Discovered Duplicate/N9 Discovered Clone

• Corrections can be made via Format1 or WebConnect

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Genomic_error_codes
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O6: MGS Unlikely

• The MGS has been found Unlikely 

• Can be resolved by correcting the dam’s sire OR blanking the dam

• If the dam has been genomically confirmed, the next step would be to 
check the dam’s genotype
• If the dam’s pedigree requires corrections, they will need to be resolved before 

the progeny to receive an evaluation
• Progeny’s genotype will be listed as Use=Y even though the conflict is listed
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P2: Non-Pedigree Relative Close Birth

• A parent-progeny relationship has been identified, but the birth dates 
are too close
• Birth Date of Parent Incorrect 

• Birth Date of Progeny Incorrect

• MBC of Progeny Incorrect 
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P2: Non-Pedigree Relative Close Birth

• MBC does impact the threshold for the number of days between 
parent and progeny birth dates
• MBC=1, birth >548 days from parents, 457-548 days with verification

• MBC=3, birth >304 days from dam birth date with verification 

• MBC=6, implant date within 60 days of dam birth date

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Birth_Date_Rules
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Making Corrections for P2 Errors

• Updating birth dates
• Birth date can only be changed by 90 days at a time

• May require multiple records

• If an animal has progeny or lactation data, the new birth date must agree 

• If the birthdate is rejected, check the error file
• Most commonly, there is lactation data or another animal in conflict

© 2026 Council on Dairy Cattle Breeding 45



What is a Clone in CDCB Terms?

• Two animals who share identical DNA

• Examples of animals that would have a clonal relationship at CDCB: 
• Identical twins

• Animals resulting from embryo transfer split in vitro or in utero

• An origin animal and its clone
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O2: Duplicate/N9: Discovered Clones
• O2: Duplicate; two identical genotypes are assigned to animals with 

different pedigree parentage 

• N9: Discovered Clones; two identical genotypes are assigned to 
animals with similar pedigrees, and no clone record has been 
established

• Pedigree expectation of clones
• Have the same parentage
• Have MBCs that would spawn animals with identical DNA 
• Have birth dates that logically make sense with the assigned MBCs
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O2: Duplicate/N9: Discovered Clones 

• Troubleshooting
• Before creating a clone record, consider…

• Is one animal tested under two different ID?

• Is one of the genotypes incorrectly assigned to a different ID?

• Why wasn’t the clone record created automatically?
• For more details about automatic clone records, visit 

https://redmine.uscdcb.com/projects/cdcb-customer-
service/wiki/Dealing_with_clone_records
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Conclusion

• Pedigree conflicts are very closely related to genomic conflicts 

• If you are having problems fixing a genomic conflict, check the errors 
returning on the pedigree 

• If you need help investigating an in-depth conflict, please open a ticket 
on Redmine for CDCB help! 
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Thank you!
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