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Temporal Web Forensics

In my capacity as an expert
witness, I'm called upon to
investigate and testify regarding
the temporal dimensions of
web content - when it may
have been published, updated,
available, or discoverable.

My shorthand for this expertise
is temporal web forensics.

“clock world” by Mathanki Kodavasal under CC BY-SA 2.0



https://www.flickr.com/photos/floydgal/8398343299/
https://www.flickr.com/photos/floydgal/
https://www.flickr.com/photos/floydgal/
https://creativecommons.org/licenses/by-sa/2.0/deed.en
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Al for Temporal Web Forensics?

| wanted to see how capably
and reliably LLMs could
discern critical temporal
dimensions of web content.

So, about a year ago (August
2025), | ran and documented
some tests.

Created using Bing Image Creator (GPT-40) with prompt,
“an Al that is the master of time” on 16 August 2025



https://nullhandle.org/blog/2025-08-20-ai-for-temporal-web-forensics.html
https://www.bing.com/create
https://openai.com/index/hello-gpt-4o/
https://openai.com/index/hello-gpt-4o/
https://openai.com/index/hello-gpt-4o/

Test Webpages / Websites

« A SCOTUSBIog post

« The U.S. Supreme Court website

» A webpage on the U.S. Supreme Court website featuring a
speech by Chief Justice Rehnquist

« The website for the 1996 film Space Jam

A post from my own blog



https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://www.supremecourt.gov/
https://www.supremecourt.gov/
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.spacejam.com/1996/jam.html
https://www.spacejam.com/1996/jam.html
https://www.spacejam.com/1996/jam.html
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html

Experimental Setup

Tests Models
« Zero-shot: asking when the « ChatGPT 40
website or webpage was .« Gemini 2.5 Flash
oublished
« Grok 3

e |terative: if zero-shot yielded a
poor answer, follow up

e Sonnet 4

 Screenshot interpretation:
estimate publication date
based on screenshot


https://www.ibm.com/think/topics/zero-shot-prompting
https://www.ibm.com/think/topics/zero-shot-prompting
https://www.ibm.com/think/topics/zero-shot-prompting
https://www.ibm.com/think/topics/zero-shot-prompting
https://www.adaline.ai/blog/iterative-prompting-a-step-by-step-guide-for-reliable-llm-outputs
https://www.adaline.ai/blog/iterative-prompting-a-step-by-step-guide-for-reliable-llm-outputs
https://openai.com/index/hello-gpt-4o/
https://openai.com/index/hello-gpt-4o/
https://ai.google.dev/gemini-api/docs/models/gemini-2.5-flash
https://ai.google.dev/gemini-api/docs/models/gemini-2.5-flash
https://x.ai/news/grok-3
https://x.ai/news/grok-3
https://www.anthropic.com/claude/sonnet
https://www.anthropic.com/claude/sonnet

SCOTUSBIog Post

« Most straight-forward case

e Likely published 2 June 2021,
corroborated by:
« Body text timestamp
* dateCreated attribute
 Earliest IAWM capture
« Google bylineDate

SCOTUSBIog: Supreme Court’s
spokesperson to step down after 38 years



https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/#:~:text=Jun%202,%202021
https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/#:~:text=Jun%202,%202021
https://web.archive.org/web/20250620223836id_/https:/www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/#:~:text=%22dateCreated%22:%222021-06-02T04:00:00Z%22
https://web.archive.org/web/20250620223836id_/https:/www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/#:~:text=%22dateCreated%22:%222021-06-02T04:00:00Z%22
https://web.archive.org/web/20250620223836id_/https:/www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/#:~:text=%22dateCreated%22:%222021-06-02T04:00:00Z%22
https://web.archive.org/web/20210602202719id_/www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://web.archive.org/web/20210602202719id_/www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://hexdocs.pm/google_api_content_warehouse/0.4.0/GoogleApi.ContentWarehouse.V1.Model.NlpSaftDocument.html#module-attributes
https://www.scotusblog.com/
https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/
https://www.scotusblog.com/2021/06/supreme-courts-spokesperson-to-step-down-after-38-years/

SCOTUSBIlog Post Test

Model Version Query type Date in response
ChatGPT GPT-40 Zero-shot 2021-06-02
ChatGPT GPT-40 Screenshot interpretation | 2021-06-02
Gemini 2.5 Flash Zero-shot 2021-06-02
Gemini 2.5 Flash Screenshot interpretation | Late 2020 / early 2021
Grok 3 Zero-shot 2021-06-29
Grok 3 Iterative 2021-06-29
Grok 3 Screenshot interpretation | 2021-06-02
Sonnet 4 Zero-shot 2021-06-02
Sonnet 4 Screenshot interpretation | 2021-06-02




U.S. Supreme Court Website

http://supremecourtus.gov/ |[Go] APR RIS JUN ® ® O

20 May 2000 - 10 Sep 2021

- Can determine approximate = |suews

publication date

 WHOIS domain registration:
1 December 1997

» Earliest IAWM capture:
20 May 2000

* X-archive-orig-last-modified
HTTP header: 27 April 2000



https://www.whois.com/whois/supremecourtus.gov
https://www.whois.com/whois/supremecourtus.gov
https://web.archive.org/web/20000520031109id_/www.supremecourtus.gov/
https://web.archive.org/web/20000520031109id_/www.supremecourtus.gov/
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://archive.org/
https://web.archive.org/web/20000520031109/www.supremecourtus.gov/

U.S. Supreme Court Website Test

Model Version Query type Date in response
ChatGPT GPT-40 Zero-shot 2000-04-17
ChatGPT GPT-40 Screenshot interpretation | Late 1990s / early 2000s
Gemini 2.5 Flash Zero-shot Can’t say
Gemini 2.5 Flash Iterative 2000-04-17
Gemini 2.5 Flash Screenshot interpretation | Late 1990s / early 2000s
Grok 3 Zero-shot 2000-04
Grok 3 Screenshot interpretation | 1997 — 2002
Sonnet 4 Zero-shot Mid-to-late 1990s
Sonnet 4 Iterative 1996 — 1998
Sonnet 4 Screenshot interpretation | Late 1990s / early 2000s




Speech by Chief Justice Rehnquist

Many contradictory dates
Body text: 3 May 2000 SRR

<meta> created + revised:
31 December 1600

Google bylineDate: 5 March 2000 W

EMBARGOED FOR RELEASE
May 3, 2000

M Services for News Media
a r I e S C a D l I re I l eW Press Releases Remarks of Chief Justice William H. Rehnquist
I 100th Anniversiry Celebration

Media Advisories Of the Norfolk and Portsmouth Bar Assoication

omain): 30 April 2010 S Ey

Thank you, Judge Doumar, for your kind introduction. | am very pleased to be here today to help celebrate the 100th

y of the founding of the Norfolk and Portsmouth Bar Association.
AReporter's Guide to Applications

| am going to speak this afternoon about civil liberty in time of war, focusing first on the Civil War and then on World War Il. |

. 2 e
Chief Justice's Year-End Reports have chosen this subject in part because of the importance of the Civil War in this historic area.
[ on the Federal Judiciary
Even those of you who did not major in history probably know that Abraham Lincoln was elected President in November of
L]

1860, and was inaugurated as President on March 4, 1861. Between the time of his election and his inauguration, the seven

[ states of the deep south -- South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, and Texas - had seceded from
. the Union and elected Jefferson Davis as their President. For the first six weeks of Lincoln's administration, the cabinet
e debated what to do about the Union garrison at Fort Sumter, on an island in the harbor of Charleston, South Carolina. In

mid-April, the Confederate shore batteries opened up on the fort, and the garrison surrendered the next day. Lincoln called
for 75,000 volunteers to put down the rebellion, and the four states of the upper south - Virginia, North Carolina, Tennessee,
; h L and Arkansas -- seceded and joined the original seven states of the Confederacy. The Civil War had begun.

* x-archive-orig-last-modified HTTP

As most of you already know, some of the more well-known Civil War events occurred in this area. Indeed, the Norfolk Navy
= 4 Shipyard played an interesting role during the Civil War. The U. S. government had established the Norfolk Navy Shipyard in
h e a d e r . 1 6 M a 2 0 0 0 1801. Its predecessor on the same site was a private shipyard built in 1767 by a wealthy Scottish merchant named Andrew
Sprowle. .
¢ y O:Apn'l Supreme Court of the United States: Speeches - sp_05-03-00

aune and snninmant that had hean ctarad thara Rafars thay suariatad tha Nawn Vard_hawavar Fadaral tranne had



https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00#:~:text=May%203,%202000
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00#:~:text=May%203,%202000
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00#:~:text=%3Cmeta%20name=%22created%22%20content='12/31/1600%207:00:00%20PM'%20/%3E
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00#:~:text=%3Cmeta%20name=%22revised%22%20content='12/31/1600%207:00:00%20PM'%20/%3E
https://hexdocs.pm/google_api_content_warehouse/0.4.0/GoogleApi.ContentWarehouse.V1.Model.NlpSaftDocument.html#module-attributes
https://web.archive.org/web/20100430215439/www.supremecourt.gov/publicinfo/speeches/viewspeeches.aspx?Filename=sp_05
https://web.archive.org/web/20100430215439/www.supremecourt.gov/publicinfo/speeches/viewspeeches.aspx?Filename=sp_05
https://web.archive.org/web/20100430215439/www.supremecourt.gov/publicinfo/speeches/viewspeeches.aspx?Filename=sp_05
https://web.archive.org/web/20000816183848/www.supremecourtus.gov/publicinfo/speeches/sp_05-03-00.html
https://web.archive.org/web/20000816183848/www.supremecourtus.gov/publicinfo/speeches/sp_05-03-00.html
https://web.archive.org/web/20000816183848/www.supremecourtus.gov/publicinfo/speeches/sp_05-03-00.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://ws-dl.blogspot.com/2015/08/2015-08-28-original-header-replay.html
https://www.supremecourt.gov/
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00
https://www.supremecourt.gov/publicinfo/speeches/viewspeech/sp_05-03-00

Speech by Chief Justice Rehnquist Test

Model Version Query type Date in response
ChatGPT GPT-40 Zero-shot 2000-05-03
ChatGPT GPT-40 Screenshot interpretation | 2000-05
Gemini 2.5 Flash Zero-shot 2002-03-21
Gemini 2.5 Flash Iterative 2000-03-21
Gemini 2.5 Flash (w/ Deep Research) | Zero-shot 2000-05-03
Gemini 2.5 Flash Screenshot interpretation | 2000-05-03
Grok 3 Zero-shot 2000-05-03
Grok 3 Screenshot interpretation | 2020-06-08
Sonnet 4 Zero-shot 2000-05-03
Sonnet 4 Screenshot interpretation | 1995 — 1999



https://gemini.google/overview/deep-research/?hl=en

Space Jam Website

« Can determine approximate
publication date

 WHOIS domain registration:
14 March 1996

» Earliest IAWM capture:
27 December 1996



https://www.whois.com/whois/spacejam.com
https://www.whois.com/whois/spacejam.com
https://web.archive.org/web/19961227161755/www.spacejam.com/
https://web.archive.org/web/19961227161755/www.spacejam.com/
https://archive.org/
https://web.archive.org/web/19970124032137/http:/www.spacejam.com/index.cgi

Space Jam Website Test

Model Version Query type Date in response

ChatGPT GPT-40 Zero-shot 1996

ChatGPT GPT-40 Screenshot interpretation | 1996

Gemini 2.5 Flash Zero-shot 1996

Gemini 2.5 Flash Iterative 1996-11

Gemini 2.5 Flash Screenshot interpretation | 1996

Grok 3 Zero-shot 1996

Grok 3 Screenshot interpretation | 1996

Sonnet 4 Zero-shot 1996

Sonnet 4 Screenshot interpretation | 1996 — 1998




nullhandle.org Blog Post

Many different dates

Body text: 11 July 2011
Web address: 11 July 2011

WHOIS domain registration:
17 September 2017

datePublished attribute:
11 July 2011

dateModlified attribute:
29 September 2017

HOME cv CONSULTING BLOG ARCHIVABILITY
Transferring "Libraries of Congress" of Data

If science reporters, IT industry pundits and digital storage and network infrastructure purveyors are o b
believed, devices are being lab-tested even now that can store ail of the data in the Library of Congress or
transmit it over a network in mere moments. To this list of improbable claims, Id like to add another: by
the most conservative estimates, | transfer more than a Library of Congress' worth of data to the Library
of Congress every month,

Clearly, that doesn't make any sense, but allow me to explain. You
may have noticed that the “data stored by the Library of Congress”
has become a popular, if unusual, unit of measurement for
capacity (and the subject of a previous Library of Congress blog
0 boot). More cautious commentators instead employ the
‘data represented by the digitized print collections of the Library of
Congress.” My non-exhaustive research (nonetheless, corroborated
by Viikipedia) suggests that in instances where a specific number is
quoted, that number is most frequently 10 terabytes (and, in a
curious bit of self-referentiality, the Library of Congress Web
Archiving program is referenced in Wikipedia to help llustrate what
a"Terabyte™ is). From whither, 10 terabytes?

The earliest authoritative reference to the 10 terab b
comes from an ambitious 2000 study by UC Berkeley iSchor
= professors Peter Lyman and Hal Varian which attempted to
under CCAVSA measure how much information was produced in the world that
year. In it, they note with little fanfare that 10 terabytes is the size
of the Library of Ct it collections. They elaborate their
appendix: the average book has 300 pages, is scanned as a 600 DPI TIFF, and, finally, compressed,

resulting in an estimated size of 8 megabytes per book. At the time of the study’s publication, they
sposed that the Library of Congress print collections consisted of 26 million books. Even taking these
assumptions for granted, the math yields a number much closer to 200 terabytes. Sure enough, the
authors note parenthetically elsewhere in the study that the size of the Library of Congress print
collections is 208 terabytes. No explanation s offered for the discrepancy with the other quoted number.

For whatever reason, though, it's the 10 terabyte figure
that took hold in the public’s imagination. To be sure, 10
terabytes is an impressive amount of data, but it's far less
impressive than the amount of data that the Library of
Congress actually contains (and, | suspect, even just
counting the print collections). While I'm neither clever nor
naive enough to propose what a more realistic number
might be, returning to my original provocation, | did wish
o further discuss a digital collection | knaw quite well:

Lit Archiv

As explained pr yin The Signal, we currently arcdivarg wdee

contract with the Internet Archive to perform our large-

scale web crawfing. One ancillry task that arises from this arrangement s that the generated web archive
data (roughly 5 terabytes per month) must be transferred from the West Coast to the Library of Congress.
This tums out to be non-trivial; it may take the better part of a month with near-constant transfers over
an Internet2 connection to move 10 terabytes of data. For all the optimism about transmitting "Libraries
of Congress” of data over networks, putting data on physical storage media and then shipping that media
around remains a surprisingly competitive afternative, Case in point: for all of the ethereality and
technological sophistication implied by so-called cloud services, at least one of the major providers lets
users upload their data in the comparatively mundane manner of maiiing 2 hard drive.

Of course, transfer is just the initial stage in our management of the web archive data; the infrastructure
demands compound when yr for redundant storage on tape and/or spinning
disk, internal network bandwidth, and processor cycles for copying, indexing, validation, and so forth. In
summary, | doub that we have spare capacity to store and process many more “Libraries of Congress” of
data than we are currently (though perhaps that's self-evident).

Suffice it to say, | look forward to a day when IT hardware manufacturers can legitimately claim to handle
magnitudes of data with what is actually the Library of Congress (whatever
that amount may be). In the meantime. howsver. 1 cunnnse Id <sttl for the nonular adootion of
fractional “Library of Congress

congress)-keyromareor - Ny||nandle.org: Transferring

appropriately aggrandize just

... "Libraries of Congress" of Data



file:///C:/Users/nullhandle/Documents/Professional/Code/Website/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=11%20July%202011
file:///C:/Users/nullhandle/Documents/Professional/Code/Website/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=11%20July%202011
https://www.whois.com/whois/nullhandle.org
https://www.whois.com/whois/nullhandle.org
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=%3Ctime%20datetime=
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=%3Ctime%20datetime=
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=%3Ctime%20datetime=
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=%3Ctime%20datetime=
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=%3Ctime%20datetime=
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html#:~:text=%3Ctime%20datetime=
https://nullhandle.org/
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html
https://nullhandle.org/blog/2011-07-11-transferring-libraries-of-congress-of-data.html

nullhandle.org Blog Post Test

Model Version Query type Date in response

ChatGPT GPT-40 Zero-shot 2011-07-11

ChatGPT GPT-40 Screenshot interpretation | 2011-07-11

Gemini 2.5 Flash Zero-shot can’t say

Gemini 2.5 Flash Iterative 2011-07-11

Gemini 2.5 Flash Screenshot interpretation | 2009 — 2012

Grok 3 Zero-shot 2011-07-11

Grok 3 Screenshot interpretation | 2011-07-11

Sonnet 4 Zero-shot 2011-07-11

Sonnet 4 Screenshot interpretation | 2011-07-11




Roll-Up Observations

At least these model-versions
preferred the most obvious
dates; they seemed to ignore
source code, URL date strings,
IAWM capture dates, HTTP
headers, etc.

They were most (unexpectedly)
useful in leveraging

supplementary references.

IAWM remains a critical source
of ground-truth.

“RECORD” by Bill Smith under CC BY 2.0



https://www.flickr.com/photos/byzantiumbooks/33015906665/
https://www.flickr.com/photos/byzantiumbooks/
https://creativecommons.org/licenses/by/2.0/deed.en

Limitations

These models are several
generations old.

didn't test reasoning models.

could've pushed them
narder to evaluate other
potential date signals.



https://www.flickr.com/photos/albinoflea/244919384/
https://www.flickr.com/photos/albinoflea/
https://www.flickr.com/photos/albinoflea/
https://creativecommons.org/licenses/by-nc/2.0/deed.en
https://creativecommons.org/licenses/by-nc/2.0/deed.en
https://creativecommons.org/licenses/by-nc/2.0/deed.en
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“Star Trails” by Conrad Kuiper under CC BY-NC-SA 2.0



https://www.flickr.com/photos/conradkuiper/15192930089/
https://www.flickr.com/photos/conradkuiper/
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en

	Slide 1: An Initial Test of AI for Temporal Web Forensics
	Slide 2: Temporal Web Forensics
	Slide 3: AI for Temporal Web Forensics?
	Slide 4: Test Webpages / Websites
	Slide 5: Experimental Setup
	Slide 6: SCOTUSBlog Post
	Slide 7: SCOTUSBlog Post Test
	Slide 8: U.S. Supreme Court Website
	Slide 9: U.S. Supreme Court Website Test
	Slide 10: Speech by Chief Justice Rehnquist
	Slide 11: Speech by Chief Justice Rehnquist Test
	Slide 12: Space Jam Website
	Slide 13: Space Jam Website Test
	Slide 14: nullhandle.org Blog Post
	Slide 15: nullhandle.org Blog Post Test
	Slide 16: Roll-Up Observations
	Slide 17: Limitations
	Slide 18

