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Summary 
Nature Portfolio wishes to improve the reproducib小ty of the work that we publish. This form provides structure for consistency and transparency 
in reporting. For further information on Nature Portfolio policies, see our� and the�-

Statistics 

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section 

n/a I Confirmed 

口口 The exact sample size {n) for each experimental group/condition, given as a discrete number and unit of measurement 

D 口 A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly 

口口
The statlstlcaI test(s) used AND whether they are one- or two-Slded
Only common tests should be described solely by name; describe more complex techniques in the Methods section 

口口 A description of all covariates tested 

口口 A description of any assumptions or corrections, such as tests of normality and ad丿ustment for multiple comparisons 

口口
A fu|| descnptlon of the statlstlca| parameters mc|udmg centra| tendency (e g means) or other baslC estlmates (e g regresslon coeffIClent)
AND variation {e.g. standard deviation) or associated estimates of uncertainty {e.g. confidence intervals) 

□ 1
口

For nu|| hypotheslS testmg, the test statlstlC (e g F, t, r) Wlth confldence mtervaIs, effect Slzes, degrees of freedom and Pva|ue noted
Give P values as exact values whenever suitable. 

D 口For Bayesian analysis, infor mation on the choice of priors and Markov chain Monte Carlo settings

D 口 For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes 

D 口 Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated 

Our web collection on� contains articles on many of the points above. 

Software and code 

Policy information about�小tv of computer code

Data collection The data used in this study followed that in previous relevant study plus a dozen of newly defined morphological characters 

 tudy and the Statistical analyses were performed using the Bayesian phylogenetic inference software MrBayes (https://github.com/NBISweden/MrBayes). 
We describe the models, priors andMarkov chain Monte Carlo (MCMC) settings for the analysis in the Methods section in the main text. 

 
丿

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio�心� for further information 

Data 

Policy information about� 

All manuscripts must include a�小�- This statement should provide the following information, where applicable- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availab由ty
- For clinical datasets or third party data, please ensure that the statement adheres to our QQ!kY

The data underlying this article are available in its online Supplementary Information and Supplementary Data 1–8. The data matrix was organized by using Mesquite and exported as .
nex file for analyses. ，
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Human research participants 

.

Reporting on sex and 

Policy information about

gender 

Population characteristics 

. 

N/A

Recruitment 

Ethics oversight 

Note that full information on the approval of the study protocol must also be provided in the 

N/A

manuscript 

丿

F ield-specific reporting 
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection. 

口Life sciences □ Behavioural & social sciences 口 Ecological, evolutionary & environmental sciences 

For a reference copy of the document with all sections, see� 

Life sciences study design 
All studies must disclose on these points even when the disclosure is negative. 

Sample size Describe how sample size was determined, detailing any statis打cal methods used to predetermine sample size OR if no sample-size calculation 
was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient 

Data exclusions Describe any data exclusions/fno data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the 
rationale behind them, indicating whether exclusion criteria were pre-established 

Rep I ication Describe the measures taken to verify the reproducibility of the experimental findings/fall attempts at replication were successful, confirm this 
OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why 

Randomization Describe how samples/organisms/participants were allocated into experimental groups/fa/location was not random, describe how covariates 
were controlled OR if this is not relevant to your study, explain why 

Blinding Describe whether the investigators were blinded to group a/location during data collection and/or analysis. If blinding was not possible, 
describe why OR explain why blinding was not relevant to your study 

丿

Behavioural & social sciences study design 
All studies must disclose on these points even when the disclosure is negative. 

Study description 

Research sample 

Sampling strategy 

Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, 
quantitative experimental, mixed-methods case study丿

State the research sample (e.g. Harvard university undergraduates, villagers in rural India丿and provide relevant demographic 
information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For 
studies involving existing datasets, please describe the dataset and source. 

Describe the sampling procedure (e.g. random, snowball, stratified, convenience丿．Describe the statistical methods that were used to 
predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a 
rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and 
what criteria were used to decide that no further sampling was needed 

N/A

N/A



Data collection 

Timing 

Data exclusions 

Non-participation 

Randomization 

Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, 
computer, eye tracker, video or audio equipment丿whether anyone was present besides the participant(s) and the researcher, and 
whether the researcher was blind to experimental condition and/or the study hypothesis during data collection. 

Indicate the start and stap dates of data collection. If there is a gap between collection periads, state the dates for each sample 
cohort. 

If no data were excluded from the analyses, state so OR if data were excluded, provide the exact number of exclusions and the 
rationale behind them, indicating whether exclusion criteria were pre-established. 

State how many participants dropped out/declined participation and the reason(s) given OR pravide response rate OR state that no 
participants dropped out/declined participation 

if participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if 
a/location was not random, describe how covariates were controlled. 

Ecological, evolutionary & environmental sciences study design 
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丿

All studies must disclose on these points even when the disclosure is negative. 

Study description 

Research sample 

Sampling strategy 

Data collection 

This study described two new fossil lampreys from the Jurassic of North China. It presented new interpretations of the evolution of the feeding apparatus, 
body size, life cycle pattern, and the historic biogeography of lampreys.

Four fossil lampreys(jawless vertebrates), two of Yanliaomyzon occisor, and two of Yanliaomyzon ingensdentes. We chose them because they preserved 
structures of the feeding apparatus and the intestine content which can uncover the feeding biology of these fossil lampreys and shed new light on the 
evolution of lampreys. These materials derive from the stones of Tiaojishan Formation (Oxfordian, earliest Late Jurassic, ca. 158.58-160 Ma) in Nanshimen Villlage, 
Gangou Town, Qinglong County, Hebei Province, and Toudaoyingzi, Jianchang County, Liaoning Province; Daohugou beds (late Middle Jurassic, ca. 163 Ma) in 
Wubaiding section, Reshuitang Town, Lingyuan City, Liaoning  Province, China.

The colleagues of IVPP conducted fieldwork in the fossil localities and then collected the fossil materials and finnaly delivered them to the first author of this 
study. The sample sizes include the details of the feeding appratus and the postcranial part of the lampreys and therefore is sufficient.

The morphological data was collected via careful observation on the specimens under the microscobe Zeiss Stemi 305 and Nikon 745T and codified as 
discrete characters in the matrix by Feixiang Wu, and then delivered the date to Chi Zhang for analyses 丿

     

Data 

       

exclusions 

Reproducib山ty

Randomization 

Blinding 

 

 

Blinding was not relevant for data collection as samples were selected based on their location within the stratigraphy. Blinding was also not relevant for 
downstream analysis as previously established analysis pipelines was used for the processing of the 

            

Oct, 2021. F
, 2009 by Xiaolin Wang and in 2014 by Min Wang . Data collection from the fossils started in May, 2020 and 

ossils are from the fossil localities of Nanshimen Village , Gangou Town, Qinglong County,  Hebei Province, and Toudaoyingzi, 
Timing and spatial scale

f

T

in

h

i

e

sh

f

e

o

d

ss

i

i

n

ls were collected in 200

Jianchang County, Lingyuan City, Liaoning Province, and Wubaiding section, Reshuitang Town, Lingyuan City, Liaoning  Province, China.

8

No data excluded

The observation of the fossil can be performed by other colleagues. The phylogenetic analyses can be replicated by using the data we 
provided.

No randomization procedure was applicable because it was not necessary for the type of study we conducted, it is a study about the fossils which are 
which are always incomplete and unreplaceable.

data

Field work, collection and 

Did the study involve field work? 口 Yes 仁] No

transport 

     、

                         In 2008

 

Temperate region with plains and small hills in North China. The annual temperature is 3℃ ~ 16℃. Fossil localities are near towns and cities.

Nanshimen (40°31'52"N, 119°29'11"E), Gangou Town, Qinglong County, Hebei Province; Toudaoyingzi  (40°46'N 119°26'E), 
Jianchang County, Liaoning Province; Wubaiding section(41°22'9"N, 119°23'38"E), Reshuitang Town, Lingyuan City, Liaoning  Province, China. 

, 2009, 2014, Prof. Xiaoling Wang and Min Wang of the Insititute of Vertebrate Paleontology and Paleoanthropology (IVPP), CAS conducted fieldwork in the fossil localities and collected fossil 

 

  
 

                               
    

        

Field conditions 

Location 

Access & import/

export

Disturbance 

 specimens including the materials reported herein. Prof. Xiaoling Wang kept some of the specimens and delivered the holotype of Yanliaomyzon occisor  to Professor Mee-mann Chang (IVPP) then. In 2019
  and 2020 they handed over these lamprey materials to the first author of this work. In the May of 2020, the first author, together with Dr. Haibing Wang and Dr. Zhiqiang Yu, Wei Zhou (IVPP) went (driving a
 car by Zhou from Beijing to the fossil localities) to check the lithological, stratigraphical and sedimentary setting of relevant sections. The palaeontologists of IVPP are free to go there for fieldwork and collect
 specimens, no special permission is necessary for the scientific exploration in this region. No importion or exportion is involved in this study.

No disturbances were caused during the study.
丿



Reporting for specific materials, systems and methods 
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response 

Mater ials & exper imental systems 

n/a I Involved i n the study 

DID Antibodies 

DID Eukaryotic cell lines 

口口 Palaeontology and archaeology 

DID Animals and other organisms 

DID Clinical data 

口口 Dual use research of concern 

Anti bod ies 
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Antibodies used 

Validation 

Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number 

Describe the validation af each primary antibody far the species and application, noting any validation statements on the 
manufacturer's website, relevant citations, antibody profiles in on line databases, or data provided in the manuscript 

丿

Eukary_otic cell lines 

J 

Policy information about� 

Cell line source(s) State the source of each cell line used and the sex of all primary cell lines and cells derived from human participants or 
vertebrate models. 

Authentication Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated. 

Mycoplasma contamination Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for 
mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination. 

Commonly m因dentified lines Name any commonly misidentified cell lines used in the study and provide a rationale for their use 
(See氐霎register)

Palaeontology and Archaeology 

丿

Specimen provenance 

Specimen deposition 

 

                   

 

  

Dating 

 

The specimens of Yanliaomyzon occisor are from Nanshimen Village, Gangou Town, Qinglong County, Hebei Province and Toudaoyingzi Town,
Jianchang County, Liaoning Province. Those of Yanliaomyzon ingensdentes are from Wubaiding section, Reshuitang Town, Lingyuan City, Liaoning  
Province, China . In these  localities, the researchers are free to conduct the field work. People who want to check the specimen can get the access via 
contacting the corresponding authors.    

methods 

,

J 

'

Ethics oversight No ethical permits were needed for this study because these specimens are fossil specimens  

Note that full information on the approval of the study protocol must also be provided in the manuscript 

An imals and other research organ isms 

Policy information about�� recommended for reporting animal research, and� 
Research 

Laboratory animals For laboratory animals, report species, strain and age OR state that the study did not in valve laboratory animals 
丿

    
     

□ 兀ck this box to confible in the paper or in Supplementary 

  

  

The fossils are formally deposited in the specimen collection of IVPP and permit free access by other researcher who have the contact 
information of the corresponding authors who are willing to help.
The geological ages of the fossil layers follow Yu, Z. Q. et al. Temporal framework for the Yanliao Biota and timing of the origin of crown mammals .
Earth Planet. Sci. Lett. (2023) https://doi.org/10.1016/j.epsl.2023.118246. The geological ages were obtained by using SIMS U-Pb zircon 
geochronology analytical methods and CA-ID-IRMS U-Pb zircon geochronology at the Institute of Geology and Geophysics, Chinese Academy of 
Sciences.The first author of this paper ever went to and checked the fossil localities and fossil layers together with Dr. Yu Zhiqiang in the May of 2020.
  Information. 



Wild animals 

Reporting on sex 

Provide details on animals observed in or captured in the field; report species and age where possible. Describe how animals were 
caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, 
say where and when丿OR state that the study did not involve wild animals. 

Indicate if findings apply to only one sex; describe whether sex was considered in study design, methods used for ass1gnmg sex. 
Provide data disaggregated for sex where this information has been collected in the source data os appropriate; provide overall 
numbers in this Reporting Summary. Please state if this information has not been collected. Report sex-based analyses where 
performed, justify reasons for lack of sex-based analysis 丿

Field-collected samples Far laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, 
phataperiad and end-of-experiment protocol OR state that the study did not involve samples collected from the field 

Ethics oversight Identify the arganizatian(s) that approved or provided guidance an the study prataca,'OR state that no ethical appraval or guidance 
was required and explain why not 

Note that full information on the approval of the study protocol must also be provided in the manuscript 

Cl in ical data 

Policy information about� 
All manuscripts should comply with the ICM」E�and a completed�must be included with all subm1ss1ons. 

Clinical trial registration Provide the trial registration number from Clinica/Trials.gov or an equivalent agency 

Study protocol 

Data collection 

Note where the full trial protocol can be accessed OR if not available, explain why 

Describe the settings and locales of data collection, noting the time periods of recruitment and data collection 

Outcomes Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures 

丿

J 

Dual use research of concern 

Policy information about� 

Hazards 

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented 
in the manuscript, pose a threat to: 

No I Yes 

门口 Public health 

勹门National security 

口口 Crops and/or livestock 

口口 Ecosystems

口口 Any other significant area 

Experiments of concern 

Does the work involve any of these experiments of concern: 

No I Yes 

口口 Demonstrate how to render a vaccine ineffective 

口口 Confer resistance to therapeutically useful ant心otics or antiviral agents 

口口 Enhance the virulence of a pathogen or render a nonpathogen virulent 

口口 Increase transmissib由ty of a pathogen 

口口 Alter the host range of a pathogen 

口口 Enable evasion of diagnostic/detection modalities 

口口 Enable the weaponization of a biological agent or toxin 

口口 Any other potentially harmful combination of experiments and agents 








