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1. Preamble:  

This living document is provided as a guide to best practices for collaborative science at the 
Susquehanna Shale Hills Critical Zone Observatory. We provide it to coordinate among scientists 
from different backgrounds and disciplines who follow different norms or practices. Our goal is to 
always produce the best science, education, and outreach that we can muster at our CZO. 
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2 Best Practices Document 

2.1 Best Practices for Authorship on Peer Reviewed Papers 

Our criteria for authorship are based the Ecological Society of America code of ethics (ESA 2013) and they are 

consistent with recommendations of the American Geophysical Union Committee on Publication Ethics (Albert 

and Wagner 2003). Authorship may be anticipated if researchers make substantial contributions in one or more 

of the following areas: 

 

1) creation of the conceptual ideas or experimental design; 

2) management or execution of the study; 

3) analysis or interpretation of data; or 

4) writing of the manuscript. 

 

We do not prescribe levels for substantial contribution, and so each manuscript will require an open discussion 

regarding authorship. However, to provide some guidance, substantial is taken here to mean a contribution that 

either involves planning and analysis beyond that available at a commercial laboratory, creative or long-term field 

work, development of models, or other similar contributions. In general, engagement in writing is often a key 

delineation of co-authorship. Thus, it is important that scientists contributing to #2 (e.g. long-term collection of 

field data) are sought out and afforded the opportunity to contribute in the analysis and writing stages of the 

manuscript. It must be recognized that different disciplines have different codes of authorship and so flexibility 

must be retained. Regardless, the discussion and agreement should be achieved early in the collaboration and the 

senior scientist should promote this discussion. In ambiguous cases, we are inclined to err on the side of being 

more generous with authorship. Once established, authorship and the order of authors shall not be changed without 

consulting all the authors on the manuscript. No author shall be included on a manuscript that has not agreed to 

the content in the final version. This means that every author must be given a reasonable amount of time to read 

revisions of the manuscript, but, in turn, if an author does not respond for revisions in a reasonable amount of 

time, they can also lose co-authorship.  
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Some questions that have arisen are discussed specifically below. 

2.1.1  If I use someone’s old, published data, should they be included as a co-author? 

No, prior publication of data does not, in itself, constitute a significant contribution to new papers. 

2.1.2  If I use someone’s old, unpublished data should they be a co-author? 

If the data are unpublished but also not embargoed, then we encourage the authors to engage the scientist who 

collected the data at a level that would constitute a substantial contribution. However, if a good faith effort is made 

to engage the scientist in charge of the original data and that scientist has not responded, then it would not be 

appropriate to include them as a co-author but it would be appropriate to acknowledge them and cite the DOI of 

the dataset. If the old data are embargoed (i.e., not yet public) then the authors must gain permission to use the 

data. At this time, the two parties (paper authors and data collector) should discuss authorship in the context of 

the criteria described above. In unusual cases, a researcher who collected embargoed data may not make 

appropriate progress in publishing a dataset. In that case, the CZO team may need to decide on a course of action 

with respect to publication of the embargoed data that, in the best case would involve discussion with the original 

researcher but might have to proceed without such discussion. Such unusual circumstances should be well 

discussed among the Steering Committee for guidance. A guiding principle is the understanding that scientists 

have a responsibility to publish data collected with outside funding, whether from federal, state, or foundation 

sources. Ultimately, a researcher who makes a substantial contribution to a manuscript should be included as a 

co-author on a publication.   

2.1.3  If I use someone’s code or model output from a previously published paper, should they be included 
as a co-author?  

No, unless the code developer is intellectually engaged in the manuscript development. A couple of examples that 

might lead to authorship: 1) The code developer provides new model outputs and is engaged in output analysis; 

2) the code developer runs new model simulations for the manuscript (i.e., performs new calibration, collects new 

driver data), or adds new functionalities to the model.  
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2.1.4  If I use someone’s code that has not been published in a paper, should they be included as a co-
author?  

Similar to using someone’s unpublished data, we encourage the authors to engage the code developer at a level 

that would constitute a substantial contribution.  

2.1.5  If I collect field samples for someone should I expect to be a co-author on their paper?   

Field sampling is often an overlooked component of the creative environmental science process where critical 

decisions are made that affect the quality and value of the data. However, field sampling alone is not a contribution 

that automatically warrants co-authorship. We encourage discussions that enable people who have contributed 

substantially to field work to become engaged in analysis and writing at a level that warrants co-authorship. The 

long-term nature or difficulty of field collection can also be taken into account. 

2.1.6  If I test an idea from a CZO proposal, should the Principal Investigators (PIs) be co-authors on 
the paper? 

This is a tricky question and varies from one team to another. For example, in some observatory teams, every 

paper that is published includes the name of the Principal Investigator. At the SSH CZO, the answer to this 

question depends on how specific the idea is and how much input the PI has had on the project and the paper. If 

the authors of the proposal conceived of the idea and described an experimental design to test it, then they may 

have met criterion #1 for co-authorship, and they should be given the opportunity to meet other criteria for co-

authorship. On the other hand, at our CZO, if the research is not tied to hypotheses that are described in the 

proposal, then the proposal PIs are not included as authors simply because of their status on the proposal. In 

addition, PIs may not have generated every hypothesis in the proposal: some work that is accomplished may thus 

not warrant PI authorship. 

2.1.7  If an undergraduate researcher collected some of the data, should they be a co-author?   

Undergraduate researchers should be considered for authorship under the same criteria as other scientists. We 

should promote co-authorship in this regard by giving research interns opportunities to contribute to data analysis 

and writing if the student is ready for such efforts and remains with the team for a sufficient amount of time. 

However, in some cases, a worker may only do “what is told” and not participate in planning or thinking about 

the results in any substantial way: in these cases, inclusion as a co-author may not be warranted. 
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2.1.8  How long should co-authors have to review a manuscript? 

Co-authors should discuss timelines for each manuscript. However, a reasonable expectation is that co-authors 

will read a draft within one month of receiving it, assuming that the author has established some sort of reasonable 

timeline with respect to vacations, trips, etc. Shorter turnaround times may be appropriate for revisions, but co-

authors are still expected to read the final (revised) version.  

2.1.9  What do I do if I try repeatedly but I cannot get a co-author to read the manuscript? 

An appropriate approach is the following. When the author finishes a version of the manuscript, he or she discusses 

with the possible co-authors a timeline or sequence of review (in other words, the authors must have some ability 

to frame up the timeline – it is not just at the discretion of the first author). If a potential co-author does not read 

or comment appropriately on a manuscript, the author should propose a reasonable deadline and write in an email, 

“we will submit this paper without your name unless you read it and comment on it by such and such date: we 

prefer to retain you as co-author but we must move forward”. In case the potential co-author still does not respond, 

it is appropriate to remove the potential co-author from the authorship list. All attempts should be made for other 

authors to contact the co-author by multiple means (e.g. email and phone) and make it clear that they will be 

removed from the authorship list if they do not respond in a specified amount of time. One possibility is also to 

submit a paper without a co-author (because the co-author cannot participate in paper writing at the time) and then 

add the co-author back in later if they re-engage appropriately and it is cleared appropriately with the journal 

editorial board.  

2.1.10  Who will decide the final author list in cases of contention?   

We expect co-authors to handle this problem in a collegial way. Best practice will always dictate that the 

discussion of co-authorship be initiated early in the process and be continued throughout the process. The senior 

scientist on each project should guide this process along. Guidance can also always be sought from the CZO 

Steering Committee and the Director of the Observatory. 

2.1.11  How is the order of authors determined? 

Best practice would be for all the co-authors to decide this in a collegial way; in most cases, the senior author will 

decide the order of authors. Order of authors is particularly sticky in some cases because different disciplines view 

author order differently. On the other hand, these differences can also lead to easy choices. For example, in some 
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disciplines first authorship is the most highly regarded position; however, in chemical sciences the senior author 

is often listed last and that is considered a prestigious position as well (Sauermann and Haeussler, 2017).  In 

general, the person who frames and writes the paper should be first author.   

2.1.12  Who should be the corresponding author on a paper? 

It has been our experience that even larger differences in opinion are present among scientists from different 

disciplines with respect to corresponding author. To some scientists, the corresponding author is simply the lead 

author of the paper. To others, the corresponding author should be the author who conceived the project, procured 

funding for the project, and is in a stable career position and would be most likely to be easy to reach for future 

correspondence. Often, the lead author may be unwilling, unprepared, or unavailable to field questions from the 

journal and future readers of the paper and it may be appropriate to assign a co-author to be the corresponding 

author. To some scientists, it is considered excellent training for PhD students to be corresponding authors on 

papers when they are the lead author. The question of assignment of corresponding author is also of note in that 

for some junior scientists from specific countries, this assignment carries great weight. Best practices here must 

again rely on engagement and conversation early in the planning of the paper. 

2.1.13  How can we remember to include all the appropriate co-authors? 

In highly interdisciplinary and large teams, it is not uncommon that an author prepares a paper and forgets to 

include appropriate co-authors that made significant contributions early in the project. This has happened several 

times at the SSH CZO and led us to institute a policy whereby every authorship team that starts to put together a 

paper is asked to share the proposed title, topic, and author list with the Program Coordinator early in the writing 

process. The Program Coordinator then shares the information with the Observatory Director and an email is sent 

out to the rest of the team asking if anyone thinks that they should be on the paper as a co-author or if they think 

they have a significant contribution to make to the paper. Again, discussion can then ensue to decide on authorship 

and order. 

2.1.14  Does everyone in the team have to agree with everything that is written in every paper? 

Again, this can be a tricky problem in interdisciplinary science. In general, we have experienced many instances 

wherein project members did not agree on interpretations of data: amicable collaborations were nonetheless 

pursued and papers published. We encourage ample discussion among the team to learn from one another in such 

cases. In many cases, co-authors may not entirely agree with every interpretation in a paper; however, the main 
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interpretations should be derived from consensus, and the senior author should make every attempt to discuss and 

write consensus language that can be agreed upon by the authorship team.   

 

2.1.15 When “CZO team” is a co-author on a paper, how is membership determined?  

This is evaluated on a case-by-case basis, but the current paper provides an illustrative example. Team efforts to 

initially define key elements of a best practices document, followed by annual team discussions of both ideas and 

text, along with team editing collectively represented a level of input that warranted authorship for the “CZO 

team”, though not necessarily for any individual team member (except for the current named co-authors). We 

decided that all team members who had participated in initial framing, annual discussions, or team editing would 

be able to “opt in” as members of the “CZO Team” co-author. We actively tracked down members who had moved 

on from CZO science to enable them to opt in.  

2.2 Best Practices for Installing Infrastructure or Experiments 

Environmental observatories are scientific assets because they provide long-term site-based data; at the same time, 

these characteristics bring significant challenges (National Research Council 2014). Best practices for installation 

of infrastructure require not only careful consideration of impacts on the environment but also on existing 

infrastructure, needs of other team members, permitted use, and fees. Scientists (including CZO PIs) that would 

like to initiate new work that is co-located within the bounds of the CZO must propose each idea for installation 

with the Steering Committee, the Program Coordinator, and the Field Operations Specialist, and typically each 

installation is described for the entire team for comment. As scientists outside the initial team begin to propose 

work in the site, the Observatory Director identifies key CZO scientists who must be consulted regarding the new 

project. PIs are encouraged to share the information with all students in the lab group so potential impacts can be 

considered. A second email should be sent prior to the installation of the new equipment. If the new research 

includes destructive sampling or activity that could affect many projects, then the Steering Committee might 

present the proposed work in an all-hands meeting to discuss the viability of the new project. If there are 

conflicting deployments, then the Steering Committee has the responsibility to determine whether new 

installations should go forward. 

 

The Field Operations Specialist should be included in both preliminary and developing conversations regarding 

new equipment. The final placement of all new field infrastructure (e.g. sensors, location markers, etc.) must be 
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approved by the Field Operations Specialist. Materials that will stay in the field are marked with a PI-specific 

color using paint, tape, flagging, or some other permanent coloring. Metal tags stamped with identification are 

often used. Color coding is managed directly with the Field Operations Specialist and the Program Coordinator.  

Immediately after installation of new equipment it is a best practice to take a photograph of the installation and 

share it, by email, with the entire team. In addition, the location of the instrument must be communicated to the 

Data Manager who can update maps of equipment. 

 

The SSHCZO currently has usage agreements for each intensively studied subcatchment: with the Penn State 

Forest Lands Office for the Shale Hills subcatchment, Pennsylvania Department of Conservation of Natural 

Resources (PA DCNR) for the Garner Run subcatchment, and a private landowner for Cole Farm. In all cases, 

outside funded projects that are to be co-located with CZO infrastructure must gain separate permits and approval 

from both the land owner and the CZO Steering Committee. In general, it is best to initiate discussions with the 

CZO Steering Committee, followed by discussions with the landowner. Projects are generally not considered to 

be under the CZO umbrella by default although they may eventually be placed there, with the exception of seed 

grant projects funded by the SSHCZO.  

Permitting requirements vary significantly among land-owner types.  For example, every person who works in 

the Garner Run subatchment as part of the CZO (student and faculty advisor, inside or outside of Penn State) must 

sign the agreement with the PA DCNR and this must be kept on record by the CZO Program Coordinator. If a PI 

initiates new work in the area that is not listed in our permit, a new permit must be negotiated directly between 

the PI and the DCNR, and recorded by the Program Coordinator. It can take up to 3 months for the permit process 

with the DCNR. If work is pursued in these lands without signing the form, or if work is pursued which is not 

described on the agreements, the CZO will rescind permission to work on the project and will work with DCNR 

to rectify the situation.   

 

In some cases, observatories may include private land or land enabling specific land use practices. For example, 

our observatory work includes one subcatchment on a practicing farm (Li et al. 2018).  In this case, the Field 

Operations Specialist was designated as the point person for all communication with the landowner, working 

closely with the land owner and farmer (two separate people). Likewise, when sampling the mainstem of the 

stream throughout the watershed, every CZO worker only accesses public land, or asks for permissions to step on 

private land before sampling. Some private landowners have refused permission for access, and this lack of access 

is strictly observed.  One benefit of working on private land is that CZO workers can sometimes interact with the 
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landowner and farmer, and every attempt has been made to learn from them as well as to give them information 

in return.  

 

When a PI receives new funding for new instrumentation (separate from the CZO grant), the CZO itself will not 

become responsible for the new infrastructure that is emplaced in the CZO catchments. Likewise, the new PI will 

be encouraged to use the CZO’s data infrastructure for publication of data; however, the CZO will not become 

responsible for the data from the new project nor will the CZO police publication of the new data. Ultimately 

however it is recognized that the PI is generally co-locating the experiment at a CZO catchment due to the pre-

existing research and infrastructure. Given this “value added” by the CZO, the CZO Steering Committee and Field 

Operations Specialist can ultimately decide whether certain activities are pursued in the CZO catchments. For 

example, a proposal might be funded to geophysically monitor Shale Hills that results in a new permitting fee. 

After initiation of the work, the PI of the new proposal might decide he/she wants to do trenching up the middle 

of the catchment. If the CZO Steering Committee decides this is inappropriate, then the new PI will not be enabled 

to trench. In this regard, the Steering Committee will work closely with the landowner to maintain appropriate 

activity.  

2.3 Best Practices for Using, Maintaining, and Sharing Existing Field Infrastructure 

Each PI is responsible for maintaining and promoting collaborative use of the equipment assigned to them via 

color coding (See section 2.2). While the color codes denote the PI in charge, they do not denote ownership of 

equipment. All CZO field infrastructure and data are shared. However, no field equipment should be used without 

first notifying the PI in charge and establishing the terms of use and collaboration. Shared use and collaboration 

is expected and in some cases, this may mean developing a plan of collaboration that could lead to co-authorship 

if criteria in Section 2.1 are met. If PIs cannot agree on terms of shared use, then they should bring the issue to 

the Steering Committee. While shared use is the overarching goal, there may be some equipment for which shared 

use is not appropriate. For example, some cases might involve equipment which is very sensitive or difficult to 

maintain or expensive or rented or borrowed. These can be handled on a case by case basis.  

 

The PI in charge may decide that it is best not to maintain equipment in working order, even though the equipment 

can remain in the field for future activities. For example, lysimeters can stay in place for years without being 

sampled. In these cases, the PI in charge should notify the Field Operations Specialist and any co-PIs that have 

used the equipment in the past. A new PI may want to initiate the use of that instrumentation. In that case, the new 
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PI and the original PI will be considered in charge of the equipment and its use. Any time infrastructure is moved 

or removed, the person in charge should contact the Data Manager to report the equipment, PI, geolocation data, 

and the date of change. 

 

Questions that may arise: 

2.3.1  What if I cannot maintain the equipment myself? 

There are cases in which the CZO support staff or collaboration among co-PIs may be required to maintain field 

infrastructure. These will need to be handled on a case by case basis with consideration of the availability of 

support staff time. In general, when a PI begins a sub-project that will require time from support staff, that 

requirement must be vetted through the Steering Committee. The Watershed Specialist will generally be the 

person to help in maintenance. 

2.3.2  What if an investigator is not maintaining critical equipment in a way that promotes shared use? 

In these cases, a broader discussion may be needed in which the team may decide to transfer maintenance 

responsibilities to a different investigator or to allocate more project resources (support staff time or funds for 

maintenance) to the equipment. 

2.4 Best Practices for Removing Field Infrastructure 

If field infrastructure has reached the end of its useful life it should be removed by the PI in charge, as denoted by 

the color coding, and the landscape returned to original form. There may also be cases in which the equipment is 

still functional, but the PI wants to remove the equipment to reduce the maintenance burden. Before removing 

equipment for any reason, the PI should work with the Watershed Specialist to email the CZO team (all co-PIs 

plus support staff) to determine whether the removal will affect other users. 

 

When the CZO ceases to be funded adequately, or when a sub-project ends, each PI has the responsibility to 

remove equipment with their color code or negotiate a new use agreement with the landowner. Even before a sub-

project ends, the Steering Committee may decide that equipment must be removed by the Field Operations 

Specialist (instead of by the PI) because the investigator is not completing necessary maintenance. Our current 

CZO use agreements stipulate that we will restore the landscape to a pristine condition when we are finished with 

the project. Each year we also host a watershed cleanup day to pick up litter and maintain the infrastructure. 
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2.5 Best Practices for Collecting, Sharing, and Archiving Samples 

Before going to the field to collect samples, scientists should make the Watershed Specialist and/or Program 

Coordinator aware of their sampling schedule. A best practice is to do this via quarterly planning solicited by 

email. Sampling protocols should be posted on the CZO shared data space (a specific storage space should be 

defined here) so that all future users can use the same sampling protocol or deviate intentionally. CZO workers 

should attempt to share samples so that multiple analyses are conducted on the same sample. The scientists sharing 

the samples should agree on the terms of the collaboration, including the potential for co-authorship.  

 

Every solid and liquid sample collected from the field should become archived if sufficient sample is available 

and if it is likely or possible that future users might want to access this sample. The Program Coordinator is 

responsible for sample archiving. PIs and their students and postdocs should consult with the Program Coordinator 

prior to collecting any samples so that the archive protocol can be established. The CZO has an established location 

for dry storage for solid and water samples. No archive is available for frozen samples. All samples must be 

registered with International Geo Sample Number (IGSN) (http://www.geosamples.org/igsnabout) prior to 

archival. CZO personnel should attempt to share archived samples with one another and with the broader scientific 

community. Scientists who want to use archived samples are required to contact the Principal Investigator and 

describe how the sample will be used. The Program Coordinator is responsible for facilitating this communication 

and sharing. Often it is best to discuss the terms of collaboration before the archived sample is released. However, 

in cases when the collector cannot be consulted or does not consent to the release, the case can go the Steering 

Committee. If archive sample retrieval becomes overly time-consuming, arrangements may need to be made to 

pay someone to find samples. 

  

Questions that may arise: 

2.5.1  What if I want to deviate from the established CZO sampling protocol?   

We expect this to happen. A rationale should be provided for the change and methodologies should be noted in 

protocols maintained in the shared data storage space so that others will know how and why the change was made. 

The Program Coordinator will facilitate and oversee modifications to the protocols.  
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2.5.2  What if there is only a little bit of an archived sample left and someone wants to use it up?  

If the collector and user of the archived sample and PI of the CZO agree that this is a good use of the sample, then 

it can be used. In general, however, samples should not be used up. If there is disagreement, then the Steering 

Committee can be consulted. 

2.6 Best Practices for Sharing Data 

Guidelines for sharing CZO data are outlined here: http://criticalzone.org/national/data/access-czo-data-

1national/#DataUseAgreement. Where possible, a PI should get a DOI for datasets for future citation. In general, 

we advise that data be stored in the CZO data infrastructure, even for data funded by entities outside of Penn State 

NSF CZO funds. However, the CZO does not become responsible for archiving these data. Some data sharing 

will occur prior to uploading the data to the CZO database. Data sharing at this early stage is encouraged and even 

necessary to enable students and PIs to conduct multidisciplinary research. The parties involved should establish 

authorship and use expectations at the time the data are shared. 

 

It is a best practice not to directly share your copies of data with third parties. For example, if you have an excel 

spreadsheet of data that another student or PI has shared, you should not share those data with a third scientist. 

Instead, it is best to have that scientist access the data by going directly to the CZO web page or contacting the 

original data source (PI and student) directly. Under some circumstances (e.g. when you have manipulated data 

in a way that is beneficial to the third party) you may need to pass on someone else’s data to a third party. In that 

case, you should obtain written consent from the original data source, for example through an email exchange that 

includes a discussion of terms of authorship and use.  

 

2.7 Best Practices for Project Management 

The Steering Committee shall be representative of the team. For example, it can be comprised of a subset of the 

PIs, staff, and students, with fixed and rotating members. The Steering Committee should send out updates after 

their meetings to keep co-PIs appraised of key decisions. The Steering Committee is an appropriate outlet for all 

grievances related to the project. Discussions of sensitive issues (e.g. personnel) need not be shared, but decisions 

regarding allocation of resources and discussions about important changes affecting PIs should be shared. In 

general, the CZO management will make every attempt to promote i) collegiality, ii) open communication, iii) 

http://criticalzone.org/national/data/access-czo-data-1national/#DataUseAgreement
http://criticalzone.org/national/data/access-czo-data-1national/#DataUseAgreement
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excellence in research, iv) excellence in education, v) excellence in collaborative science, vi) excellence in 

outreach to the public.  

 

As new PIs become involved in the CZO, the Steering Committee and all of the PIs will make every attempt to 

avoid multiple groups working on the same problem. However, some overlap will undoubtedly happen, and is 

appropriate in some cases. The Steering committee will thus try to steer PIs to overlap collaboratively or at least 

collegially. while testing alternate hypotheses or methodologies to understand functioning of the CZO. The CZO 

management ultimately has no authority to prohibit publication of ideas, data, or models for the CZO and in fact 

encourages competing ideas, data, and models. 

 

A field crew (generally a team of rotating students, postdocs, and staff supported by the project) will assist with 

sample collection and general maintenance at the site and will help ensure that field sampling can always be 

conducted in pairs.  

2.8 Best Practices for Advising Students 

In general, graduate and postdoctoral students who work at the CZO should be encouraged co-author joint 

publications as appropriate. Generally, a student will be first author on the project they spearhead (if they do most 

of the work and most of the writing), unless they do not move forward on publication in a timely manner. When 

students do not move forward on a project within one year of completion of their degree, the PI may write the 

paper and consider becoming first author.  

 

It is the responsibility of PIs on the CZO to mentor their students regarding CZO best practices. Having a student 

sign this document is not enough; continuous mentoring regarding ethics and best practices is expected. PIs are 

expected to be aware of which data and models their students are using, which datasets originated from other CZO 

students or PIs, and to be engaged in all discussions regarding authorship and use of data, models, and 

infrastructure. Furthermore, PIs are expected to share relevant emails with their students including those related 

to infrastructure and site maintenance.  

2.9 Best Practices for Outreach 

The CZO has a commitment to complete outreach to non-scientists and the public in general. It is expected that 

everyone who works at the CZO will at some time (e.g. once per year) participate in public outreach coordinated 
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by the CZO. However, appropriate clearances are often required before PSU faculty and staff can participate in 

outreach with certain populations (e.g. under-age students).  

2.10 Best Practices for Reporting 

It is expected that everyone working at the CZO will provide reports of effort to the Program Coordinator in a 

timely manner. Lack of participation in reporting, if egregious, can be grounds for termination of collaboration at 

the CZO. Everyone working at the CZO will also be expected to cite the CZO appropriately (as indicated on the 

CZO website) and to provide copies of submitted, in press, and published papers to the Program Coordinator at 

the time of submission, acceptance for publication, or publication respectively. Acknowledgements must be 

written to recognize the changing nature of funding that typically accompanies an observatory, including the host 

university or other entity 

3 Signature 

Before you begin working at the SSHCZO we ask that you sign below to indicate that you have read this document 

in its entirety and that you will endeavour to follow best practices for collaboration.  Once per year at a project 

meeting, we shall discuss these best practices with the entire team of the Susquehanna-Shale Hills Critical Zone 

Observatory. Thus, this document may be updated periodically. While we ask each team member to aspire to 

follow these best practices, we also recognize that at a working observatory we may not always be able to live up 

to these guidelines.  

 

Signature: 

 

 

Date: 
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