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Gold Hydrogen 
Initiation: Record Concentrations of Natural Hydrogen 

and Helium in Australia 

We initiate coverage on Gold Hydrogen with a risked NAV of A$1.26/sh 

Gold Hydrogen Limited (ASX:GHY) is an Australian company pioneering the 

exploration and development of natural hydrogen (NatH2) and helium resources in 

South Australia. It is the first mover in Australia and has discovered the world’s 

highest concentrations of naturally occurring hydrogen and helium by drilling the 

country’s first dedicated wells targeting these resources. GHY’s mission is to be at the 

forefront of the NatH2 market, building from proven historic data and industry-

leading subsurface workstreams. It holds an extensive portfolio of exploration 

licences and applications totalling ~18mm acres, strategically chosen for commercial 

hydrogen and helium potential. Its flagship asset, the Ramsay project, located on the 

Yorke Peninsula, has a 2U prospective resource of 560bcf or 1.1mmt of hydrogen and 

41bcf of helium. The company is fully funded through the upcoming exploration 

campaign given the recent equity raise at a premium to the prevailing share price 

from three major Japanese strategic investors (Mitsubishi GC, Toyota and Eneos). 

Natural hydrogen: potentially the lowest cost low-carbon energy solution 

NatH2 refers to hydrogen found in the Earth, formed through geological processes. 

Unlike other hydrogen sources, it does not require “manmade” energy to produce 

and can be extracted using similar methods to natural gas. Although there is strong 

global governmental support for clean hydrogen, we believe the most viable projects 

will be at the low end of the cost curve, demonstrate reliable supply and be as close 

to net zero as possible. NatH2 has potential to fulfil these criteria. Helium is often 

found with NatH2, providing an additional or even primary revenue stream, given its 

high value. The company has also detected 3He in gas samples at Ramsay which is a 

rare isotope currently priced at >US$70,000/mcf. 

South Australia: multiple plays to target, derisked by regional wells 

South Australia has a favourable geological environment for NatH2 generation and 

accumulation, with several mechanisms such as serpentinisation, radiolysis, and 

biogenic processes at play. As well as strong federal support from the “Hydrogen 

Action Plan”, the region has a supportive regulatory framework, attractive fiscal 

terms, strong demand from local industries and infrastructure coming from several 

green hydrogen projects. There is also potential to develop a green methanol hub. 

Catalysts: exploration results, plans for drilling, licensing, and expansion 

The most important near-term milestone is the Q4’25 drilling campaign on PEL 687, 

where at least two new exploration wells will appraise the lateral continuity of 

hydrogen and helium accumulations and flow potential. A recently completed 2D 

seismic programme has uncovered and matured several low-risk structural targets 

along trend from the previously drilled targets. At the development level, progress on 

a pilot plant feasibility study and clarity around regulatory settings for natural 

hydrogen in Australia could provide further de-risking. A new Competent Persons 

Report (“CPR”) may be released following the 2026 well testing .  

Valuation: 110% upside to our risked NAV of A$1.26/sh 

Our risked NAV is A$1.26/sh based on a 10% discount rate, US$400/mcf helium price 

and US$12/mcf (US$5/kg) hydrogen price. On an unrisked basis we see the Ramsay 

project worth A$6.2/sh: we believe that the Ramsay results from 2024 have materially 

derisked the project’s geology and thus, assign a 75% geological chance of success 

(“COS”); however, given the potential dilution to fund the project and uncertainties 

on the commercialisation path we assign a 25% commercial COS. There is further 

upside from its other licences, for which we have not included any value as we await 

further details on the exploration prospectivity.   
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NAV summary (A$/sh) 

Asset Unrisked Risked 

Cash & other 0.1 0.12 

Ramsay Project 6.1 1.14 

Total 6.2 1.26 

Source: H&Pe 
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Investment Case 
GHY stands out as a pioneer in the NatH2 and helium sector, backed by first-mover 

advantages, strategic industry partnerships and an extensive, high-purity resource 

base in Australia. The company’s rapid progress – marked by historic exploration 

successes, substantial acreage acquisition and support from major Japanese 

conglomerates – positions it to lead the market as demand for clean hydrogen 

accelerates. 

GHY has a huge land position of 18mm acres across the Yorke Peninsula making it 

one of the largest natural hydrogen acreage holders globally and has the first 

mover advantage in South Australia. The area is conducive for helium and 

hydrogen exploration with a crystalline granitic basement overlain by 

sedimentary units that could trap gases. GHY has proved the concept with its 

initial two wells, announcing world-class concentrations of H2 and helium, 

including rare 3He. These results have formed the near-term catalyst for the 

preparation of drilling of further wells which will be fully funded by the recent 

capital raise. The wells will be drilled in optimised locations for proving 

commerciality and start in early November. The initial ~1mmt of hydrogen and 

~8bcf of helium has been derisked at Ramsay (worth ~A$6.2/sh unrisked) but this 

covers a tiny fraction of GHY’s acreage.  

There has been strong interest in GHY with 10 global energy companies involved 

in GHY’s funding process, with ultimately three major Japanese companies 

investing at a premium to the prevailing share price – this provides high quality 

validation of GHY’s business model. The NatH2 industry has seen recent 

investment from the likes of Rio Tinto, bp, Bill Gates and Jeff Bezos. The largest 

industrial gas companies such as Linde and Air Liquide have shown interest in the 

pilot production of GHY’s helium.  

We see these as the initial steps of an exciting journey, which is not dissimilar to 

that undertaken by various world-renowned and ultimately successful oil and gas 

projects, such as the early days in the Australian CSG and US shale industries. 

Sensitivity of risked NAV (A$/sh) to helium and hydrogen prices 

    H2 price 

$/mcf   7.1 9.5 11.8 14.2 16.5 

$/kg  3.00 4.00 5.00 6.00 7.00 

He price  

(US$/mcf) 

200 A$0.22 A$0.49 A$0.75 A$1.01 A$1.28 

300 A$0.48 A$0.74 A$1.00 A$1.27 A$1.53 

400 A$0.73 A$0.99 A$1.26 A$1.52 A$1.78 

500 A$0.98 A$1.25 A$1.51 A$1.77 A$2.04 

600 A$1.24 A$1.50 A$1.76 A$2.03 A$2.29 

Source: H&Pe 

Valuation – Given that GHY is a frontier exploration player, we see the key 

valuation framework as being a risked NAV. We have modelled a development 

case NPV assuming GHY is able to commercialise both – hydrogen and helium 

using a US$5/kg H2 price, US$400/mcf helium price, an FX rate of A$1.52/US$, and 

a discount rate of 10% from 1/1/2026. This results in a risked valuation of 

A$1.26/sh, which is 110% upside to the current share price. On an unrisked basis, 

we calculate a NAV of A$6.2/sh providing a ~10x upside. There is further upside 

from its other licences, for which we have not included any value as we await 

further details on the exploration prospectivity. 
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Building on proven geological data – Unlike a typical greenfield explorer, GHY is 

building on a unique historical dataset and was the first to do so in the region. The 

presence of NatH2 in the Yorke Peninsula was first noted in 1931. This anomaly was 

largely forgotten by the industry due to a limited market, until recently when GHY 

introduced a strategy of “prove the old to discover the new”. The success at 

Ramsay-1 & Ramsay-2 in reproducing high hydrogen readings essentially derisks the 

existence of a working hydrogen system and proves its geological model.  

First mover advantage –The company’s early-mover status in Australia has been 

greatly advantageous: it has already secured a vast acreage (~18mm acres of 

granted permits) over what it saw as the most promising areas in South Australia. 

The company was the first in the country, and among the earliest globally, to 

undertake drilling activities specifically targeting NatH2. Since then, over 50 

companies globally have also acquired acreage dedicated to NatH2 exploration. 

This first-mover positioning means less competition for the best prospects  

(securing acreage around the only NatH2 discovery in Australia), the ability to 

shape regulatory conversations and a technical head-start in understanding the 

local geology.  

Strategic partnerships show industry confidence – GHY’s credibility and 

financial capacity have been bolstered by strategic investments from industry 

leaders. In 2025, three Japanese conglomerates - Mitsubishi Gas Chemicals (MGC), 

Toyota, and ENEOS - collectively invested A$14.5mm into the company after a 

process in which 10 international global energy companies took part. These 

partners were carefully chosen for their expertise in and commitment to hydrogen 

and helium technologies. For instance, MGC is securing hydrogen supply for its 

growth strategy and is providing GHY with technical support on 

commercialisation. ENEOS (one of Japan’s largest energy companies) is lending 

its subsurface exploration know-how to help probe deeper hydrogen and helium 

targets. Toyota’s involvement (through its Hydrogen Factory unit) signals 

downstream opportunities, potentially aligning GHY’s output with the future 

hydrogen mobility market (fuel cell vehicles, etc). Beyond the validation effect, the 

immediate benefit of this alliance is funding for the next phase of drilling and 

testing at Ramsay. With a strengthened balance sheet, GHY can execute planned 

wells through late 2025 without delay.  

Strong technical partnerships – In addition, GHY has established a partnership 

with the Commonwealth Scientific and Industrial Research Organisation 

(“CSIRO”) to investigate innovative exploration techniques, such as microseep 

detection, to further capitalise on this advantage. GHY is also collaborating with 

global institutions to research advanced exploration and development 

technologies, and is considering international expansion opportunities, as 

demonstrated by its involvement in India’s NatH2 campaign. The largest industrial 

gas companies such as Linde and Air Liquide are interested in the pilot production 

of GHY’s helium. In addition, GHY signed two non-binding MOUs with Wasco 

Energy and H2Site to collaborate on a proof-of-concept NatH2 pilot project.  

Successful initial exploration campaign – GHY’s maiden drilling programme in 

Q4’23, comprising Ramsay 1 and Ramsay 2, marked the first dedicated NatH2 

exploration wells drilled in Australia. The campaign validated the company’s 

geological model, confirmed globally significant grades of both hydrogen and 

helium, and demonstrated the scalability of the system across multiple zones. 

Ramsay 1 proved the helium potential, while Ramsay 2 delivered record hydrogen 

purities and confirmed reservoir continuity. Together, they establish the Ramsay 

Project as a dual-commodity play with transformational commercial potential. 
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Large resource base – GHY offers a potentially world-class NatH2 and helium 

asset with ample exploration upside. An independent competent person’s report 

(“CPR”) assessed the Ramsay project permit alone to have an unrisked best 

estimate (2U) prospective resource of ~560bcf of hydrogen (~1.3mmt) and 41bcf of 

helium. To put these figures in context, 560bcf of H₂ equates to roughly 15mm 

MWh of energy and could supply industrial hydrogen users for decades.  

Furthermore, there is potential upside (3U) of ~3.8 tcf hydrogen and 147bcf 

helium. The combination of hydrogen and helium means the Ramsay project has 

dual-resource upside, enhancing its economic attractiveness. Even a fraction of 

the 2U case, if converted to reserves, would make GHY a significant player in the 

hydrogen supply chain. At an average NPV of US$2/mcf the total hydrogen 2U 

resources provide US$1.1bn in value. 

World’s highest concentrations of hydrogen and helium – A critical de-risking 

milestone for GHY came with the successful drilling and follow up testing from its 

initial wells. In Stage 1 of field testing (late 2023), the company twin-drilled the 

historic Ramsay Oil Bore 1 and obtained hydrogen gas readings of 95.8% purity 

(air-corrected). Such high purity is on par with the historical result (~90% H₂) and 

affirms that a clean hydrogen-rich gas mix is present in situ. In follow-up testing 

(Stage 2), helium concentrations in the gas were measured up to 36.9% He at 

surface – reportedly the highest helium purity ever recorded in a natural gas 

sample. Even the average helium content (20–25%) is exceptionally high by 

industry standards; typically, helium is commercial above 0.3%. High natural 

purity could significantly lower processing costs for eventual production (e.g., less 

purification required to reach fuel-cell grade H₂). These results, achieved in the 

very first tests, bolster confidence that commercial production-quality gas can be 

obtained if a reservoir of sufficient size and deliverability is delineated. 

Established acreage with low sovereign risk and attractive fiscal terms – The 

licence held in South Australia fall under the former petroleum regime, as the 

authorities changed the definition of a regulated substance to include hydrogen, 

because it is not a hydrocarbon. So now, effectively, the same regime applies to 

hydrogen production that applies to oil and gas production. South Australia has 

amended the definition of petroleum to include NatH2 and helium, which fall 

under the Energy Resources Act, existing legislation has been in place for around 

four decades. The royalty rate is 10%.  

Aligned Management team with track record of delivery – GHY’s management 

team has already delivered multiple “firsts” in NatH2, successfully executing one of 

the world’s first NatH₂ IPOs, securing one of the largest acreage positions globally, 

drilling the first dedicated hydrogen wells in Australia and attracting strategically 

significant Japanese investors. Led by Founder, CEO, and major shareholder Neil 

McDonald and supported by experienced operators such as Roger Cressey, 

technical experts including Frank Glass, Peter Bubendorfer, and Billy Hadi 

Subrata, and with strategic oversight from Chair Alexander Downer AO, the team 

combines capital markets success, operational depth, and world-class subsurface 

expertise. This proven ability to raise capital, attract international partners, and 

deliver globally significant well results gives investors confidence that GHY has the 

leadership in place to commercialise its discoveries and unlock the long-term 

value of the Ramsay Project. 
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Hydrogen to Green Bio Methanol 

 

Source: Gold Hydrogen 

Ability to commercialise: route to market for hydrogen – Key issues for any 

hydrogen project (like a natural gas project) are whether there is a local market for 

the gas and determining the potential cost of transporting the hydrogen to 

market. The rhetoric in Australia is shifting from hydrogen for export to hy drogen 

for green manufacturing industries. The biggest environmental carbon footprint in 

Australia is from the regional areas, where diesel is burned for fuel and power. The 

local utilisation of hydrogen would help to decarbonise manufacturing processes 

and sell the end products as green, thereby supporting Australia's environmental 

goals. Green hydrogen in Australia is still targeting a cost of supply of around A$6-

8/kg (although current costs are much higher). Therefore, if NatH2 can beat this, 

there could be high margins available, with green hydrogen (produced via 

electrolysis powered by renewables) likely to set the price as the marginal-cost 

supplier. GHY is analysing hydrogen to energy (e.g. Jenbacher) and hydrogen to 

green bio methanol. 

3He potential – The Ramsay gas also contained a trace 0.09% of 3He, a rare 

isotope with niche nuclear and research applications, but which is exorbitantly 

expensive. Current prices are >US$70,000/cf; in comparison, ⁴He is priced at 

~US$0.5/cf. 3He is normally extracted as a residual product from nuclear weapons 

testing and, given the sky-high price, companies are planning on spending 

hundreds of millions of US$ to harvest it from the moon; no naturally occurring 

sources of 3He are known as yet. Thus, even a tiny recoverable resource could 

prove commercial. 

Investment risks – Other than the usual risks facing E&P companies (e.g., 

commodity prices, security, geopolitical, geological, ESG and health & safety 

risks), the main specific risk that we see facing GHY is the nascency of the natural 

hydrogen industry. Due to this, there is limited information about hydrogen 

reservoir exploration and development, which could be unlocked as early movers 

progress with their projects. Exploration and appraisal could take longer to unlock 

the more prolific producing plays to achieve commercial flow rates. Other risks 

faced by GHY are related to hydrogen and helium content and reservoir 

performance, well performance and development, permitting for drilling, possible 

delays and cost inflation, H2 and He pricing, the need to access further 

development capital, and the need for licence renewals. The highest geological 

risk is trap, although relative to oil and gas, there is the potential for regeneration. 

A comprehensive list of all the investment risks can be found on pg. 54. 
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Macro investment points: hydrogen and helium exposure 

Clean hydrogen demand forecast (mmt/y) under 

various scenarios 

 Global helium import pricing since 2000 (US$/mcf) 

 

 

 
Note: The hydrogen demand forecast under net zero and fading 

momentum of hydrogen adoption. Source: McKinsey  

 Source: AKAP Energy estimates 

Hydrogen: a major growth theme – The hydrogen economy is expected by many 

energy industry participants to take off over the coming years, given its green 

credentials and ability to replace fossil fuels in several applications. The key 

impediment in our view is that the cost of hydrogen and related infrastructure is 

high compared to existing fossil fuel alternatives.  

Natural hydrogen overview – NatH2 is a relatively new concept to many, but its 

potential as an energy source is millennia old, as people have observed “eternal 

flames” which have been shown to be hydrogen-rich gas seeping from the 

subsurface. NatH2, also known as “white”, “gold”, or “geological” hydrogen, is 

formed by natural processes in the Earth’s subsurface, and can be extracted via 

drilling in a similar manner – and possibly at a similar cost - to natural gas. The 

abundance of natural gas and the different generation mechanisms and locations 

for NatH2 mean it has not come to the forefront, but new research has found many 

regions around the world with the potential for high NatH2 concentrations. The 

US$246mm funding received by private US NatH2 explorer Koloma is evidence of 

this potential being recognised by investors. NatH2’s land, water and 

environmental footprint is less invasive than alternative clean energy projects.  

Economics could sharply undercut other forms of clean hydrogen – NatH2 has 

the potential to be a game-changer for the hydrogen market as we believe the 

levelised cost of production (“LCOH”) could come in at <US$2/kg, below the 

bottom end of the current low carbon hydrogen production cost curve. The key 

reason for this is that if NatH2 is found in high concentrations and can be extracted 

cheaply, the major costs of converting other forms of energy to hydrogen can be 

avoided.  

Potential to be the next ‘in-vogue’ growth commodity – We believe the NatH2 

sector could see the share price growth that was recorded in the nascent stages of 

the listed helium sector from mid-2020 to mid-2022. As investors become 

increasingly familiar with a new commodity sector with strong growth potential, 

the equity prices of listed companies tend to rise sharply, as capital floods into an 

often-limited pool of stocks (also seen in the lithium sector). 
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Helium fundamentals – We see helium as a high-growth sector with positive 

pricing dynamics. The market had been undersupplied for several years, leading 

to continual growth in pricing. Helium has several unique properties and cannot 

be made. It is a scarce commodity, but when it is found it is relatively quick to 

produce. Strong demand growth is expected from markets such as 

semiconductors and space exploration. Australia was one of only a few helium 

suppliers, but its one plant was shut down in late 2023 due to end of field life. 

Therefore, there is a ready domestic market and a mothballed plant that could be 

used.  

Helium and hydrogen market investment dynamics vs oil & gas – Exploration 

opportunities provide investors with uncorrelated returns to the market and bring 

further diversification to a portfolio as it is uncorrelated to oil and gas.  

Strong federal and regional support for hydrogen in Australia – Australia’s 

“Hydrogen Action Plan,” part of the “Future Made in Australia” Budget, highlights 

renewable hydrogen as key to economic growth, energy security, and 

sustainability. The plan leverages the nation’s resources, location, and workforce 

to position Australia as a major renewable hydrogen producer and exporter, 

aiding global decarbonisation. South Australia’s strategy focuses on scaling up 

hydrogen production, establishing strong regulations, and promoting innovation 

to develop a sustainable hydrogen industry. 
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Catalysts 
The various catalysts that we see impacting the equity story  are presented below. 

• PEL 687 - New exploration wells in Q4 2025: The plan is to spud at least two 

new wells targeting the most promising structures identified in PEL 687. 

These wells will test lateral continuity of hydrogen accumulations and could 

lead to contingent resources being booked and the declaration of a discovery. 

Data, such as hydrogen percentages, flow rates and reservoir characteristics 

will further derisk the value of its prospects. Indicative flow information may 

be available during drilling, with formal well testing planned for Q1’26. 

• Seismic survey results: GHY has conducted seismic surveys over its Yorke 

Peninsula permit to refine drill targets and identify larger traps along trend. 

• Exploration of other acreage: results from fluid-inclusion testing of 

historical drill cores in PELA 688 will help identify zones of hydrogen and 

helium generation and migration, as well as the selective roll-out of similar 

testing across other application areas held GHY, integrating newly released 

Geoscience Australia seismic data across PELAs 792, 703 and 702 into its 

regional models, and refining structural and basement prospectivity ahead of 

on-ground programmes once licences are granted. 

• Pilot plant feasibility and planning: With initial well data in hand, GHY 

intends to study the development concept on a pilot scale. The company 

could release a pilot production feasibility study including engaging 

engineering firms or commissioning design work. Key aspects would include 

how to produce hydrogen from a fluid stream while managing associated 

gases (like helium or nitrogen), surface facilities design, and potential end-

use or sales of produced hydrogen. 

• Regulatory approvals and permit grants: Several of GHY’s exploration 

licence applications (PEL(A)) covering additional acreage in SA are pending 

approval. Each grant will add to the company’s prospective resources. 

• Additional Strategic Partnerships: The landmark agreement with Japanese 

corporations has elevated GHY’s profile, increasing the likelihood that the 

company will attract further partnership opportunities. Any involvement of a 

large-cap partner could further accelerate the development of its resource.  

• Clarity on regulation: Australia has opened up discussions on how to 

regulate NatH2 and is debating royalty structures and incentives. Clarity and 

guidelines from the government on NatH2 could firm up the path to 

commercialisation. 

• Market appreciation of natural hydrogen / entry of majors – We think a key 

driver for GHY is the growing understanding of the potential of NatH2. We 

believe this will drive more capital into the NatH2 space. We also think that 

NatH2 is gaining traction among larger companies such as integrated oils – 

these companies normally look to gain access to exploration through smaller 

companies such as GHY. 

• 3He – Any move to define a recovery/purification path or secure pilot 

customers would be a material catalyst. 

• New CPR – An updated CPR is possible post the drilling campaign and 

extended testing, contingent on results, which could unlock further value.  
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Company Overview 
GHY is a pioneering explorer of natural hydrogen and helium, with a major 

resource in South Australia showing high concentrations of both gases. It owns 

100% of PEL 687 (the Ramsay Project), which includes significant prospective 

resources - 560bcf of hydrogen and 41bcf of helium. GHY’s permit area totals over 

75,000km², including one granted exploration licence, one application area, and 

seven additional exploration applications through its subsidiaries. The company is 

also the preferred applicant for four gas storage exploration licences spanning 

about 8,000km² in South Australia. 

GHY’s footprint in South Australia 

 

Source: Gold Hydrogen 

The company has a first mover advantage in South Australia having drilled 

Australia’s first dedicated hydrogen exploration wells. The permit lies in the 

Stansbury Basin/Kanmantoo Trough area of Yorke Peninsula, a region identified 

for its favourable geology including ancient crystalline basement overlain by 

sedimentary units that could trap gases.  

Historically, the Yorke Peninsula drew attention due to unexplained gas seeps: the 

Ramsay Oil Bore 1 drilled in 1931 encountered nearly pure hydrogen gas but was 

never appraised. GHY was formed to re-examine these occurrences and in 2023 

the company drilled and tested the Ramsay-1 and Ramsay-2 wells, successfully 

confirming 95.8% concentrations of hydrogen and 36.9% of helium in multiple 

zones – both air corrected. GHY also confirmed small quantities of the 3He isotope 

– an incredibly rare and very valuable gas. 
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The company’s strategy is to prove a scalable discovery at Ramsay and then 

advance rapidly toward pilot production and monetisation. The project is 

currently in the appraisal stage – recent work focused on well flow tests and gas 

sampling to establish composition and deliverability.  

The next steps include acquiring more seismic data to map subsurface structures, 

drilling at least two appraisal/exploration wells to test the extent of the hydrogen -

bearing system and conducting extended flow tests to gauge sustainable 

production rates.  

If results are positive, the company envisions moving into a pilot development 

phase, which could involve a small-scale production test facility to produce and 

separate hydrogen and helium and supply them to off-takers on a trial basis. This 

phased approach would de-risk the project technically and commercially before 

committing to a full field development. 

GHY is well-funded following the A$14.5mm strategic placement in 2025, and it 

benefits from a leadership team that includes seasoned professionals in the 

upstream energy sector and geoscientists who have worked on unconventional 

gas and minerals projects. This mix of fresh capital, technical know -how, and a 

clear roadmap positions GHY to aggressively pursue its goal: proving that NatH2 

can be a viable new gas resource in Australia. 

GHY was granted licence PEL 687 (Ramsey) covering almost 8,000km2 in July 2021 

and this runs until July 2026. The remaining pending licence applications are 

outlined below. GHY has applied solely for all the licences (100%) 

Overview of Gold Hydrogen’s pending PELAs and GSELAs 

Permit Project Name Geologic Area & Basin Size (km²) 
Application 

Date 

PEL(A) 688 Kanmantoo Stansbury Basin & Kanmantoo Trough 9,962 12/05/21 

PEL(A) 699 Robe Padthaway Ridge–Kanmantoo Platform & Otway Basin 9,624 19/07/21 

PEL(A) 700 Padthaway Padthaway Ridge–Kanmantoo Platform & Troubridge Basin 9,748 19/07/21 

PEL(A) 701 Troubridge Kanmantoo Platform & Troubridge Basin 9,750 19/07/21 

PEL(A) 702 Renmark Kanmantoo Platform & Renmark Trough 9,563 19/07/21 

PEL(A) 703 Boucat Kanmantoo Platform & Renmark Trough 9,015 03/08/22 

PEL(A) 704 Baratta Kanmantoo Platform & Renmark Trough 9,850 19/07/21 

GSELA 755 Maitland Stansbury Basin 2,470 28/04/22 

GSELA 756 Yorketown Stansbury Basin 2,272 28/04/22 

GSELA 757 Flinders Kanmantoo Trough 1,780 28/04/22 

GSELA 758 Penneshaw Kanmantoo Trough 1,585 28/04/22 

Source: Gold Hydrogen 
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Resource size  
GHY already has a very large prospective resource for both NatH2 and Helium, 

covering only a portion of the Ramsay Project permit. The hydrogen resource and 

risking has not been updated to incorporate the positive drilling results from 

Ramsay 1 and 2.  

Unrisked prospective hydrogen resources (bcf)  Unrisked prospective helium resources (bcf) 

 

 

 
Source: Gold Hydrogen   

A technical expert report in September 2021 placed the 2U (best estimate) 

unrisked prospective resource size at PEL 687 at ~560 bcf (1,313 kt) of hydrogen, 

with an upside of about 3.8 tcf (3U high estimate) for all the leads and prospects. 

Most of the resource was contained in the Ramsay Fault Block (931kt 2U) and was 

given a 22% chance of geological success and 50% chance of development. We see 

the geological chance of success as significantly higher now following the positive 

results from the initial Ramsay 1 and 2 wells, after which there has been no 

updated CPR.  

Furthermore, in February 2024, GHY released an estimate of its 2U unrisked 

prospective helium resource at 41 bcf. In particular the Ramsay Fault Block was 

estimated to contain 8bcf of 2U unrisked resource. The combined geological 

chance of success was placed at 20% and the chance of development at 60%.  
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Funding and shareholder structure 
Ownership structure (Top 10 shareholders) 

 

 
Source: Gold Hydrogen, 25th July 2025 

In July 2025 GHY raised A$14.5mm from Toyota, Mitsubishi Gas Chemicals (MGC) 

and ENEOS at A$0.70/sh (22% premium to the closing price prior to 

announcement). GHY is now funded through the upcoming exploration campaign.  

The Japanese investment was important from several different angles. Although 

the companies are all interested in hydrogen, they are all quite different. Toyota 

has long been at the forefront of fuel cell electric vehicle (FCEV) development with 

a commitment to securing low-cost, low-carbon hydrogen supply chains. MGC is 

heavily invested in the development of hydrogen and ammonia value chains, with 

multiple projects in Australia and as a major global trading house, MGC is 

positioning itself to be an offtaker and distributor of clean hydrogen and 

hydrogen-derived products. ENEOS is the country’s dominant refiner and fuel 

distributor and is actively shifting toward hydrogen as part of its decarbonisation 

strategy: ENEOS gains exposure to helium and natural hydrogen resources, which 

could feed into Japan’s long-term import requirements.  

The investment provided third party validation of GHY’s strategy, important in a 

nascent industry. This is particularly notable given the huge size of these 

companies relative to GHY. Multiple entities in different industries shows the 

diversity of interest in GHY and its optionality. Doing the deal at a premium to the 

prevailing market price demonstrates to us that there was competition to secure 

equity in GHY and a sign that the investors see significant upside. The strategic 

nature of the partnership is important, as each of the companies have different 

areas of hydrogen they are interested in, providing different areas of advice and 

different markets that GHY can tap. The size of these companies also means that 

there is the potential for further equity funding, and relationships with Japanese 

banks gives the potential for debt and export credit financing.  

Toyota, MGC, and ENEOS are all deeply embedded in hydrogen strategies, 

spanning mobility, industrial supply chains, ammonia, infrastructure, and trading. 

Their investments in Gold Hydrogen are not passive — they reflect strategic 

interest in securing access to natural hydrogen as a potential low-cost, scalable, 

and clean complement to green hydrogen, and in positioning Japan at the front of 

future import supply lines. ENEOS and MGC have openly offered specialist advice 

and collaboration. ENEOS has strong downhole exploration skill sets. 

MGC has approached GHY to form a JV for an on-site green methanol facility at 

Ramsay. Discussions are focused on feasibility scope, ownership split (potentially 

50:50 or 40:60), and detailed engineering. ENEOS has also expressed interest, 

highlighting growing Japanese demand pull. 
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Valuation and NAV 
Our primary valuation methodology is a risked NAV, given that GHY is not currently 

generating any revenue, so earnings and cash flow multiples are not relevant. 

Also, there are few NatH2 listed peers and the helium E&P peer group is virtually all 

pre-revenue and do not report any reserves, so a comparative multiple analysis is 

not feasible, either. 

Risked NAV 
We have modelled a development case NPV assuming GHY is able to 

commercialise both hydrogen and helium using a US$5/kg H2 price, US$400/mcf 

helium price, an FX rate of A$1.52/US$, and a discount rate of 10% from 1/1/2026. 

This results in a risked valuation of A$1.26/sh which is 110% above the current 

share price. On an unrisked basis, we calculate a NAV of A$6.2/sh providing ~10x 

upside to our risked valuation. There is further upside from other licences, for 

which we have not included any value as we await further details on exploration 

prospectivity. 

Risked NAV 

Asset  Gross NPV Unrisked Unrisked Unrisked GCoS CCoS Risked Risked Risked 

  bcf US$/mcf US$mm A$mm A$/sh % % US$mm A$mm A$/sh 

Cash (YE'25 est)   US$12.4 A$19 A$0.1   US$12.4 A$19 A$0.10 

Options   US$3.5 A$5 A$0.0   US$3.5 A$5 A$0.03 

G&A @2x   -US$1.9 -A$3 A$0.0   -US$1.9 -A$3 -A$0.02 

Ramsay Project 394 $2 US$740 A$1,125 A$6.1 75% 25% US$139 A$211 A$1.14 

Total 394   US$754 A$1,147 A$6.2     US$153 A$232 A$1.26 

Source: H&Pe 

Cash – We estimate the cash at year end CY’25 at A$19mm or US$12mm. This is 

based on an end September 2025 cash position of A$23.9mm and we estimate a 

spend of A$5mm through the Q4’25 drilling campaign.  

Options – The company has 4.6mm options at an average strike price of 

A$1.16/sh. We value GHY on a fully diluted basis; the options, when exercised, 

would lead to a cash inflow of A$5.3mm or A$0.03/sh.  

G&A – GHY’s 2024 G&A expense was ~A$1.4mm. We assume the same level of G&A 

capitalised at 2x resulting in a negative impact on the NAV of ~A$3mm or 

A$0.02/sh. 

Ramsay Project – We are currently including value only from GHY’s flagship 

Ramsay project. We model 385bcf of H2 and ~8.3bcf of He, resulting in a total 

unrisked value of US$740mm (A$1.1bn). Given the promising results from Ramsay 

1 and 2, we estimate a geological chance of success (“GCOS”) of 75%. However , 

there is still considerable work before commercialisation including testing for 

optimal locations, de-risking and booking reserves, securing offtake agreements 

and financing the development, thus, we assume a commercial chance of success 

(“CCOS”) of 25% at this stage. This results in a risked value of US$139mm 

(A$211mm) or A$1.14/sh which is still provides 90% upside the current share price 

alone. 
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Valuation sensitivities 
The tables below show the sensitivity of our base case risked NAV per share 

(A$/sh) to the hydrogen and helium concentrations and prices, and the discount 

rate as we believe these are the major drivers to the valuation. 

    H2 concentration  

   55% 65% 75% 85% 95% 

Discount 

rate 

8% A$1.20 A$1.37 A$1.55 A$1.68 A$1.77 

9% A$1.03 A$1.18 A$1.34 A$1.45 A$1.52 

10% A$0.88 A$1.02 A$1.16 A$1.26 A$1.32 

11% A$0.76 A$0.88 A$1.01 A$1.09 A$1.14 

12% A$0.65 A$0.77 A$0.88 A$0.95 A$0.99 

       

    He concentration  

   10.0% 12.5% 15.0% 17.5% 20.0% 

Discount 

rate 

8% A$1.66 A$1.67 A$1.68 A$1.69 A$1.70 

9% A$1.43 A$1.44 A$1.45 A$1.46 A$1.47 

10% A$1.24 A$1.25 A$1.26 A$1.27 A$1.28 

11% A$1.07 A$1.08 A$1.09 A$1.10 A$1.11 

12% A$0.93 A$0.94 A$0.95 A$0.96 A$0.97 

       

    H2 price 

$/mcf   7.1 9.5 11.8 14.2 16.5 

$/kg  3.00 4.00 5.00 6.00 7.00 

Discount 

rate 

8% A$1.03 A$1.35 A$1.68 A$2.00 A$2.33 

9% A$0.87 A$1.16 A$1.45 A$1.74 A$2.03 

10% A$0.73 A$0.99 A$1.26 A$1.52 A$1.78 

11% A$0.61 A$0.85 A$1.09 A$1.33 A$1.57 

12% A$0.52 A$0.73 A$0.95 A$1.16 A$1.38 

       

    He price (US$/mcf) 

   200 300 400 500 600 

Discount 

rate 

8% A$1.06 A$1.37 A$1.68 A$1.99 A$2.30 

9% A$0.89 A$1.17 A$1.45 A$1.73 A$2.01 

10% A$0.75 A$1.00 A$1.26 A$1.51 A$1.76 

11% A$0.63 A$0.86 A$1.09 A$1.32 A$1.55 

12% A$0.52 A$0.74 A$0.95 A$1.16 A$1.37 

Source: H&Pe 
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Peer group – Natural Hydrogen 
The NatH2 industry has expanded rapidly in recent years, growing from fewer than 

10 companies to over 100 currently involved in early-stage research and 

exploration. South Australia is one of the first few regions in the world with 

focused NatH2 exploration. There are >15 NatH2 exploration companies in South 

Australia alone with almost 60 companies across the country.  

We see 20 listed pure-play NatH2 companies, most of which have emerged or 

pivoted into this sector within just the last year or two. Over the past 12 months 

these companies are up ~50% on average. 

Most companies are based in Australia or Canada. The most advanced firms are 

GHY and HyTerra. GHY is a standout performer, having discovered one of the 

highest concentrations of hydrogen globally. GHY’s Ramsay discovery has 

attracted numerous companies towards South Australia and, currently, we see 

land around GHY’s tenements being snapped up by other NatH2 explorers. 

HyTerra is currently running an exploration and appraisal campaign in Kansas, 

where it has drilled two discovery wells. 

In Canada, QIMC and QMET have established first-mover positions through an 

inaugural drilling campaign in Nova Scotia and a smaller-scale discovery in 

Quebec. Several other companies entered the Canadian market following QIMC’s 

Quebec discovery, subsequently acquiring acreage adjacent to QIMC’s 

landholdings.  

We believe that the NatH2 industry has immense potential, evoking a sense of déjà 

vu from the helium industry five or six years ago - a few early-stage companies 

with promising discoveries, each trying to commercialise their resources.  

However, unlike helium, the hydrogen market does not currently face a supply 

shortage. Instead, it must overcome technological and economic barriers. NatH2 

companies are targeting a levelised cost of production below US$1/kg, 

significantly lower than competing hydrogen forms — green hydrogen at US$8-

12/kg, blue hydrogen at US$4-8/kg, and grey or black hydrogen at US$1-2/kg. 

Although we see this as potentially achievable, a lot of factors need to come 

together for this to be realised.  

Market cap of primarily natural hydrogen-focused companies since 2022 (US$mm)  

 

Source: H&Pe, S&P Capital IQ (as at 7th November 2025) 
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Peer group – Helium 
We believe the helium-focused exploration companies are another peer group 

against which we can compare Gold Hydrogen.  

There has been a proliferation of helium exploration companies coming to public 

markets over the last few years to capitalise on the helium shortages and rise in 

prices seen in 2019. Between 2019 and 2022, there was a surge in the value of the 

traded helium stocks, as new companies came to market and the value of the 

existing companies shot up. We believe the NatH2 sector could see the same 

growth in share prices as recorded in the nascent stages of the listed helium 

sector over this period.  

As investors come to grips with a new commodity sector with strong growth 

potential, the equity prices of listed companies tend to rise sharply, as there is 

normally a limited number of companies to invest in and capital is flooding into 

the sector. In recent years, this has occurred in the lithium sector and was more 

broadly seen in the take-off of renewable energy stocks. Given that liquidity is so 

important for small cap companies, we think the limited number of investment 

options in NatH2 means that if the sector gains significant traction with investors, 

the current listed stocks could potentially rise sharply.  

Market cap of primarily helium-focused companies since 2019 (US$mm)  

 

Source: H&Pe, S&P Capital IQ (as at 7th November 2025) 
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Ramsay Project (PEL 687) 
Location of PEL 687 

 
Source: Gold Hydrogen 

The Ramsay Project (PEL 687) is GHY’s 100% owned flagship asset, centrally 

positioned within a potentially extensive NatH2 and helium gas province in South 

Australia. Ramsay encompasses a large area of ~7,820km2, spanning both the 

Yorke Peninsula and Kangaroo Island. Its permit area, PEL 687, was granted on 

July 22, 2021, and is valid until July 21, 2026. This region is characterised by low 

population densities and cooperative stakeholders, hence favourable for 

exploration and development. 

The project has independently certified prospective resources: 1.3bn kg of NatH2 

(2U, September 2021) and 41bcf (2U) of helium (February 2024). Ramsay has 

recorded the world’s highest purity levels for both gases during its drilling and 

testing campaigns: NatH2 concentrations of up to 95.8% purity and helium of up to 

36.9% (both air-corrected) have been sampled at the wellhead. The project has 

also confirmed the presence of 3He, an extremely rare and valuable isotope, with 

levels recorded up to 901 parts per trillion (ppt), compared to atmospheric 3He at 

7.2ppt.  
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Exploration history 

Ternary diagram of relative proportions of hydrogen, methane and nitrogen in PEL 687 compared to other natural 

hydrogen accumulations 

 
Source: Gold Hydrogen 

The Ramsay’s exceptional potential was first seen almost a century ago. During 

the 1920s and 1930s, exploration efforts on the Yorke Peninsula were primarily 

focused on discovering oil, but these unsuccessful oil campaigns inadvertently led 

to a NatH2 discovery within the PEL 687 permit area. The State of South Australia 

sampled gases from these drilling operations and subsequent laboratory analyses 

confirmed very high NatH2 content ranging between 66% and 89% purity, on an 

air-corrected basis. 

The Ramsay Oil Bore 1, drilled in 1931 near Minlaton on the Yorke Peninsula, 

recorded NatH2 at various depths within the Cambrian Parara Limestone, with 

samples showing purities up to 89.3% at 508m depth, 76.0% at 241m, and 73.1% 

at 262m. Another notable historical discovery was at the American Beach Oil 1 

well, which recorded 70% H2 at 290m.  

These historical findings are particularly notable because other known NatH2 

occurrences in Australia typically average less than 5% of the total gas 

composition, making the Ramsay Project's historical results exceptionally high. 

The consistent reporting of such high purities almost a century ago provided a 

compelling foundation for GHY's modern exploration strategy. 

Ramsay has progressed through a systematic and disciplined exploration 

programme since 2023, building a strong technical foundation ahead of drilling 

and testing. Early work included seismic reprocessing from Total Seismic and well 

design and planning with SLB in Q2’23, followed by an airborne survey with 

Xcalibur and soil sampling surveys with CSIRO to refine targets. In Q3 ’23, 

additional technical de-risking was achieved through an offset well data study 

with CSIRO and the successful completion of the permit and approval process 

with JBS&G, allowing drilling to proceed.  
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Geological Model of Natural Hydrogen Generation and Migration at PEL 687 

 
Source: Gold Hydrogen 

By Q4’23, the project achieved a historic milestone with the drilling of Australia’s 

first dedicated NatH2 wells (Ramsay 1 and 2). The momentum continued, with the 

publication of a helium prospective resource update in Q1’24, completion of the 

first stage of exploration well testing in Q2’24 and the start of a regional 2D seismic 

programme. 

At the time, GHY's technical and commercial objectives explicitly validated these 

historical occurrences through modern exploration campaigns. The company 

went on to "twin" the original Ramsay Oil Bore 1 (the Ramsay 1 well), drilling it 

adjacent to the historic one, GHY aimed to confirm the presence of NatH2 and 

demonstrate that it exists in sufficient volumes for commercial extraction.  

The well testing programme was designed with clear objectives to both validate 

and characterise the Ramsay discovery. The primary objective was to obtain gas 

samples of sufficient quality for independent international laboratory analysis, 

ensuring robust verification of composition and purity.  
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A secondary objective was to extract gases to surface, including those contained 

within formation fluids, to test production feasibility. Testing was structured to 

cover different configurations: open hole testing in Ramsay 1 and isolated zone 

testing in Ramsay 2, providing complementary datasets across the reservoir 

system. Finally, all samples were to be analysed not only for gas purity but also for 

isotopic composition, giving critical insights into gas origin, migration pathways, 

and long-term sustainability of the NatH2 and helium system. 

Ramsay 1 

Ramsay 1, spudded on 11 October 2023, was the first dedicated NatH2 well drilled 

in Australia. It successfully demonstrated that the hydrogen and helium system 

first encountered nearly a century ago is both real and repeatable and confirmed 

multiple productive intervals across limestones and fractured basement.  

Hydrogen: Continuous mud-gas logging during drilling and isotube sampling 

detected hydrogen spikes throughout the Parara and Kulpara limestones, with 

raw gas samples returning up to 86% H₂ (air-corrected). Hydrogen was also 

identified in basement fracture zones, supporting a vertically extensive system 

with ongoing hydrogen generation and upward migration. During Stage 1 well 

testing in Q1’24, hydrogen was recovered to surface, proving the gas is producible 

under flow conditions. 

Helium: Ramsay 1 established itself as the “helium peak well.” Drilling 

encountered a major helium spike in the Kulpara dolomites at ~641m, linked to 

fracture porosity. MDT sampling in the basement at 778m returned 17.5% He (air-

corrected), with dissolved helium in water measured at 20–25%. The most 

significant results came in Stage 2 testing (October 2024), when helium was 

flowed to surface from an open-hole interval, recording 36.9% helium 

(air/nitrogen corrected) at the separator. These values are believed to be the 

highest helium purities reported globally, far exceeding typical commercial 

thresholds of <1%. The concentrations consistently increased over the testing 

period, with wellhead sample lab analysis confirming the separator measurement. 

Ramsay 1 He concentrations (air and nitrogen corrected) measured during 

the testing of the open Helium zone 

 

Source: Gold Hydrogen 

Permeability and productivity: Stage 2 testing confirmed permeability in the 

helium-bearing zones. Ramsay 1 delivered a productivity index of 34 bbl/day/psi 

and an average gas–water ratio of 3.1 scf/bbl. Flow modelling indicated Ramsay 

1 could produce up to 100 Mscf/d unconstrained with water. The increasing 

helium purity trend during the test suggested the well had not yet stabilised, with 

further upside possible. 
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Operationally, Ramsay 1 faced challenges from severe mud losses at ~316m, 

complicating calibration of gas logging, but wireline and MDT programs were 

completed successfully. The well was suspended open-hole for future drill-stem 

testing and potential re-entry. 

Ramsay 1 provided proof of concept that the Ramsay Project hosts helium 

concentrations of global significance, with surface flows up to 36.9% He (air-

corrected) and supporting hydrogen intervals. This positions helium as a 

potentially standalone commercial product alongside hydrogen and significantly 

enhances project economics. 

Ramsay 2 

Ramsay 2 Well Logs – Hydrogen and Helium Spikes Across Key Reservoir Intervals 

 

Source: Gold Hydrogen 

Ramsay 2, drilled in November 2023, ~500m west of Ramsay 1 and higher up the 

structure, was designed to confirm lateral continuity and delivered the strongest 

hydrogen results of the programme. Unlike Ramsay 1, it was drilled without 

significant mud losses, enabling cleaner datasets and multiple zone-specific tests. 
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Stage 2 well testing at depth of 200m to 350m (zones 7 & 8) showed hydrogen 

concentrations increased over time as the well was dewatered 

 
Source: Gold Hydrogen 

Hydrogen: Seven zones between 200m and 1,000m were tested during Stage 1 

well testing in March–April 2024. Hydrogen was confirmed in every zone, with 

purity levels up to 95.8% H₂ (air-corrected) at 531m. This is one of the highest 

purities recorded for NatH2 worldwide. During Stage 2 testing in August 2024, 

hydrogen concentrations in the shallow Parara limestones increased steadily as 

the well was dewatered, reaching 42% H₂ and still rising. These results confirmed 

that hydrogen is not only present but can be continuously produced to surface, a 

crucial milestone for commercial viability. 

Ramsay 2 logs over the Kulpara Dolomite section with bailer sample and MDT 

depths and air corrected Helium concentrations 

 

Source: Gold Hydrogen 

 

  



Gold Hydrogen | H&P Research 

10th November 2025 

 

 

24 

  

Helium: Ramsay 2 reinforced helium prospectivity through multiple downhole 

and pressurised samples. Stage 1 testing in the Kulpara dolomite confirmed 

helium concentrations of 12.6% at 642m, 17.9% at 712m, and 17.5% at 778m 

(all air-corrected). In addition, groundwater sampling analysed by CSIRO revealed 

dissolved helium concentrations of 20–25%, the highest levels ever recorded in 

Australia. These results delineated a 180m-thick helium pay zone within the 

Kulpara dolomite, establishing both scale and continuity. 

Permeability and reservoir quality: Testing confirmed high permeability in both 

Kulpara dolomites and Parara limestones, with constant fluid influxes during 

testing and ongoing production of gas with water. This permeability de-risks 

future development by demonstrating that the formations can deliver gas under 

production conditions. 

Operationally, Ramsay 2 drilled slower than Ramsay 1 but without major mud 

losses, resulting in superior quality data. The well was suspended as a cased-hole 

to enable isolated zone testing and potential future production trials.  

Ramsay 2 is the “hydrogen purity and continuity well,” proving world-leading 

hydrogen purity (95.8% H₂) and confirming a laterally extensive helium interval 

(180m pay zone). Together with Ramsay 1, it shows that the Ramsay system is 

both scalable and repeatable, with dual commercial products in NatH2 and 

helium. 

Ramsay 2 Well Logs – Hydrogen and Helium Spikes Across Key Reservoir Intervals 

 

Source: Gold Hydrogen 
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Exploration takeaways 

Together, Ramsay 1 and 2 provide proof of a world-class NatH2–helium system in 

South Australia. Ramsay 1 establishes the helium upside with air corrected 

concentrations up to 36.9%, while Ramsay 2 delivers globally competitive 

hydrogen purity at 95.8% and confirms helium continuity. The dual-commodity 

results materially enhance project economics and de-risk commercialisation, 

positioning Gold Hydrogen as a first mover in this emerging energy and specialty 

gas sector. 

Ramsay 1 vs Ramsay 2: Zone and Depth Results 

Zone / Formation Depth 

(m) 

Ramsay 1 Ramsay 2 

Parara Limestones ~200–

350 

Hydrogen spikes despite mud losses; 

isotube analysis confirmed up to 86% 

H₂ raw gas. 

Hydrogen spikes; Stage 1 test confirmed 

95.8% H₂ (air-corrected) at 531m; 

concentrations increased during 

dewatering. 

Kulpara Formation 

(limestones/dolomites) 

~640 Helium spike tied to vuggy porosity 

and an open fracture; MDT confirmed 

elevated He. 

Helium spike linked to fracture porosity; 

independent mud-gas analysis 

confirmed. 

Basement (fractured zones) >700 Hydrogen + helium spike in large 

basement fracture; co-generation and 

vertical migration model supported. 

Hydrogen + helium spike also identified in 

basement fractures; confirms system 

continuity. 

MDT Sample (Basement) 778 17.5% He (air-corrected); dissolved 

helium in water 20–25%; lab analyses 

up to 36.9% He. 

17.5% He (air-corrected); interpreted as 

part of a ~180m helium pay zone. 

Overall Highlights — Multiple hydrogen zones and 

exceptional helium concentrations; 

suspended open hole. 

Record hydrogen purity and thick helium 

pay zone; suspended cased hole. 

Source: Gold Hydrogen, H&Pe 

Ramsay 1 vs Ramsay 2: Operational and Technical Learnings 

Aspect Ramsay 1 Ramsay 2 

Spud date 11 October 2023 November 2023 

Position Twin to historic Ramsay Oil Bore 1 ~526m WSW of Ramsay 1, slightly up-structure 

Drilling 

performance 

Good ROP until total mud losses at 316m; drilling 

continued without returns. 

Slower drilling but no major mud losses, enabling 

cleaner dataset. 

Hydrogen 

detection 

DQ1000 mud-gas analysis + isotubes; calibration 

complicated by losses. 

DQ1000 data clearer; fracture-linked hydrogen 

spikes well defined. 

Wireline / MDT 
Logged successfully; MDT at 778m gave 17.5% He, 

lab confirmed up to 36.9% He. 

MDT at 778m gave 17.5% He, linked to a 180m 

helium pay zone. 

Reservoir system 
Fractured Parara/Kulpara limestones and 

basement; co-generation confirmed. 

Same fractured units; higher structural position 

proved lateral continuity. 

Well suspension Suspended open hole. Suspended cased hole for isolated zone testing. 

Key strength 
Delivered highest helium concentrations (36.9%) 

globally significant. 

Delivered highest hydrogen purity (95.8%) and 

demonstrated helium continuity. 

Main challenge Severe mud losses during drilling. Slower penetration rate. 

Source: Gold Hydrogen, H&Pe 
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Helium-3 discovery 

Journey of Helium: From the Earth's Core to the Mantle Plumes  

 

Source: Horton, et al., 2023/Nature 

Another development at Ramsay was the confirmation of 3He (Helium-3) in the gas 

mix. 3He is an exceedingly rare isotope of helium (most natural helium is ⁴He). 

Specialised isotope analysis by the University of Oxford on gas samples from the 

Ramsay-2 well revealed measurable 3He concentrations in the shallow to mid-

depth gas column. Levels up to 901 parts per trillion (ppt) of 3He were recorded in 

gas samples, compared to air samples which contain only 7.2ppt.  

The presence of 3He (likely derived from the crust or mantle source components) 

adds value to the discovery; however, flow rates and extraction plans will 

significantly affect economics. See our detailed section on 3He on page 54. GHY 

will continue to analyse isotopic data and pursue further sampling to understand 

the distribution of 3He in the field. Even at parts-per-trillion concentrations, 3He 

could potentially be commercialised. This is still in the early stages of testing and 

the company is still to finalise a pathway to monetise 3He. 

This discovery holds significant potential given 3He 's indispensable role in 

advanced fields like nuclear fusion, quantum computing, cryogenics, and medical 

imaging, and its current price of ~US$20mm/kg or ~US$70,000/mcf. 
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Next steps in exploration and appraisal 

Ramsay well locations (existing and planned) relative to 2D seismic lines 

 
Source: Gold Hydrogen 

GHY is advancing toward its next drilling phase, with the 2025/26 exploration and 

well testing campaign scheduled to commence in November 2025. It intends to 

test Ramsay 3 and potentially Ramsay 4 and 5, during 2026. Ramsay 4 and 5 wells 

will be designed to delineate and confirm the distribution of natural hydrogen and 

helium across PEL 687 and to further appraise the most promising structural 

closures within the Ramsay Project. 

Drilling of the Ramsay-3 well is expected to take around 20 days, including logging 

operations, with a planned total depth of approximately 900 m extending into the 

basement. Ramsay-3 will be drilled ~2 km up-dip of Ramsay-1 on a defined up-dip, 

targeting thicker and cleaner reservoir intervals identified through 2024 seismic 

interpretation at a structurally higher position. Specialist hydrogen and helium 

mud-gas sampling will be conducted throughout drilling, supported by the use of 

a DQ 1000 mass spectrometer to enable real-time formation and fluid analysis. 

The well programme also includes a comprehensive wireline logging suite and 

drill-stem testing (DST) over selected intervals. 

Learnings from the initial campaign have directly informed the 2025/26 well 

design, which incorporates a larger 7” casing to enable extended flow testing and 

dewatering, which were key limitations in the earlier phase. The expanded well 

configuration aims to improve data recovery and support continuous hydrogen 

and helium flow to surface. The results from Ramsay-3 will guide subsequent 

drilling of one or two additional wells, with the objective of defining a pilot project 

area. Testing operations are scheduled for early 2026, targeting the controlled 

movement of both gases to surface under optimised reservoir conditions . 

Beyond Ramsay, the 2024 2D seismic survey identified several additional 

hydrogen and helium prospects within PEL 687. These regional structures will be 

prioritised for resource delineation drilling in mid- to late-2026, building on 

insights from the current campaign.  
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Cross Section of the Geoscience Australia Seismic Line Traversing Part of the Group’s Application Areas  

 
Source: Gold Hydrogen 

In parallel, fluid inclusion analyses and historic core sample studies across the 

company’s wider South Australian application areas are underway. These studies, 

integrated with Geoscience Australia’s 2022 seismic line data, are expected to 

refine basin-scale understanding of hydrogen generation, migration pathways, 

and trapping mechanisms, ultimately defining future high-priority drill targets 

across Gold Hydrogen’s broader exploration portfolio. 

Timing Activity Objectives 

2024 

(Completed) 

Acquisition & interpretation of 575 km 2D 

seismic 

Refine structural model, map faults & fracture networks, identify 

appraisal & exploration targets. 

Q4 2025 Second drilling campaign (multiple 

appraisal wells, structurally higher 

locations) 

Appraise Parara & Kulpara reservoirs; test 180m helium pay zone; 

quantify hydrogen deliverability; acquire high-quality flow and 

pressure data. 

Q1-Q2 2026 Possible Ramsay 5 well. Testing (new 

appraisal wells: Ramsay 3, Ramsay 4) 

Demonstrate sustainable flow rates for H₂ and He; confirm 

reservoir productivity and pressure support; provide inputs for 

pilot design. 

Mid–Late 2026 Planning and drilling regional exploration 

wells (tested alongside appraisal drilling) 

Expand proven play into new leads identified on seismic; 

increase resource base across PEL 687. 

Late 2026 – 

Early 2027 

Well testing (new appraisal wells) Further demonstrate flow rates for H₂ and He across broader 

project area. 

Beyond 2026 Pilot plant planning and design Integrate well test data to design proof-of-concept pilot; de-risk 

scale-up to commercial hydrogen & helium production. 

Source: Gold Hydrogen, H&Pe 

Key objectives of the forward programme are to: 

1. Delineate and confirm the presence of natural hydrogen and helium 

beyond the successful gas shows already observed by GHY at Ramsay 1 

and 2 

2. Provide optimal conditions for well testing and extracting natural 

hydrogen and helium to surface 

3. Mature the Ramsay Project via further appraisal in preparation for 

potential commercial development decisions 

4. Assist with the development of a blueprint for future exploration and 

appraisal initiatives across GHY’s wider portfolio. 
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Other acreage outside of PEL 687 
Licence (PELA) Location / 

Holder 

Current 

Status 

Recent Activity Forward Plans 

PELA 688 

Yorke Peninsula 

(Byrock 

Resources, 100% 

GHY) 

Application 

Core samples reviewed at 

SA Drill Core Library; 

sampling for paleo-fluid 

inclusions under way. 

Receive test results (next quarter); 

identify zones of H₂/He generation; 

guide further geological studies and 

on-ground exploration. 

PELA 792 

Regional SA 

(White Hydrogen 

Australia, 100% 

GHY) 

Application 

Covered by GA’s 2022 

regional seismic line, 

transversing part of 

footprint. 

Integrate seismic data into 

structural/tectonic framework; 

commence targeted testing once 

granted. 

PELA 703 

Regional SA 

(White Hydrogen 

Australia, 100% 

GHY) 

Application 

Included in GA seismic line 

dataset; desktop analysis 

ongoing. 

Progress to granted status; expand 

testing regime for H₂/He inclusions; 

initial soil-gas surveys once approved. 

PELA 702 

Regional SA 

(White Hydrogen 

Australia, 100% 

GHY) 

Application 

Covered by GA seismic line; 

SARIG and historical data 

under review. 

Apply Ramsay learnings to map 

basement alteration, seals and traps; 

prepare for early fieldwork post-grant. 

Other 

Applications 

(White Hydrogen 

Australia) 

South Australia 

(various) 

Applications 

lodged 

Ongoing Native Title 

process; SARIG desktop 

analysis underway. 

Selective roll-out of paleo-fluid 

inclusion testing in 2024/25; staged 

geoscience programs as areas are 

granted. 

Source: Gold Hydrogen, H&Pe 

Beyond Ramsay in PEL 687, GHY is steadily advancing a substantial regional 

portfolio across South Australia, positioning itself to replicate and scale its NatH2 

and helium success. The company is progressing several application areas toward 

granted licence status, with work focused on resolving Native Title matters and 

building a robust technical dataset ahead of formal approvals. 

A major focus of current activity is the transposition of learnings from Ramsay into 

these broader exploration areas. GHY is applying its understanding of hydrogen 

generation, migration, and trapping systems to regional tectonic frameworks, 

petrophysical and stratigraphic studies, basement characterisation and the 

impact of fracture zones. Seal and trap potential across different geological 

domains is also under review, alongside analysis of radiolytic and iron-bearing 

alteration sources within basement suites. Publicly available datasets are being 

integrated to refine prospectivity. 

In Q2’25, company geologists visited the South Australian Drill Core Library to 

review and sample historical cores from the Byrock Resources PELA 688 

application area. These samples will be tested for hydrogen and helium in paleo -

fluid inclusions, which proved valuable in de-risking PEL 687. Results are expected 

in the coming quarter and will help identify zones of hydrogen generation and 

migration. The company also intends to roll out similar testing across its other 

applications, selectively commencing in the near term. 

As applications progress to granted licence status, GHY plans to move from 

desktop studies into on-ground exploration programmes, including soil-gas 

surveys, seismic interpretation, and ultimately drilling. This staged and systematic 

approach ensures that the company leverages the success at Ramsay building a 

pipeline of follow-up opportunities across its 75,000 km² footprint.  
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Geology 
Ramsay Project Stratigraphy and System Elements 

Stratigraphic 

Interval 

Age Lithology Role in H₂/He System Evidence from Ramsay 1 & 2 

Cenozoic Cover 

(St Vincent 

Basin) 

55 Ma – Recent 
Sediments, 

soils 

Regional cover; protects system 

from surface leakage. 

Not directly tested; regional 

stratigraphic cover confirmed 

by seismic and mapping. 

Permian 

(Troubridge 

Basin) 

299–251 Ma 

Glacial red 

beds, 

shales, 

tillites 

Regional seal; may locally breach 

traps but generally acts as top 

seal to Cambrian. 

Present across Yorke Peninsula; 

preserved accumulations at 

depth despite local erosion. 

Cambrian 

(Stansbury Basin 

– Parara 

Limestone) 

~540 Ma 
Micrites, 

limestones 

Acts as both seal (tight micrites) 

and reservoir (fractured 

intervals). 

Ramsay 2 flowed hydrogen to 

surface at 95.8% H₂ (air-

corrected) at 531m; fractures 

confirmed permeability. 

Cambrian 

(Kulpara 

Formation) 

~520–510 Ma 

Dolomites, 

limestones, 

vuggy 

carbonates 

Primary reservoir for both H₂ and 

He; fractured and vuggy intervals 

host gas; overlain by sealing 

micrites. 

Helium pay zone of 180m 

thickness; downhole samples 

12.6–17.9–17.5% He; Ramsay 1 

Stage 2 flow to surface 36.9% 

He. 

Neoproterozoic 

(Spencer Shelf / 

Adelaide Rift 

Complex) 

1000–542 Ma 

Fractured 

carbonates, 

sandstones 

Acts as migration pathway and 

secondary reservoir. Faults and 

fractures provide vertical charge. 

Mud-gas logs showed H₂/He 

spikes linked to open fractures. 

Basement 

(Gawler Craton) 

3150–1450 Ma 

(Archaean–

Mesoproterozoic) 

Iron-rich 

granitoids, 

crystalline 

rocks with 

U-Th-K 

Fundamental source rock for H₂ 

(radiolysis/hydrolysis) and He 

(radioactive decay). Also 

fractured basement acts as 

reservoir. 

Ramsay 1 MDT at 778m: 17.5% 

He (air-corrected); dissolved 

helium 20–25%; confirmed co-

generation at depth. 

Source: Gold Hydrogen, H&Pe 

The Ramsay Project is located on South Australia’s Yorke Peninsula within a highly 

favourable geological setting. Ancient iron-rich basement rocks of the Gawler 

Craton and Neoproterozoic sequences generate hydrogen through radiolysis and 

hydrolysis, while helium is produced from natural radioactive decay. These gases 

migrate upwards along faults and fractures formed during the Delamerian 

extensional regime, charging porous and fractured Cambrian limestones and 

dolomites that act as effective reservoirs.  

Sealing is provided by thick micrites, evaporites and Permian glacials, while 

structural fault blocks and stratigraphic pinch-outs form reliable traps. Drilling 

and testing of Ramsay 1 and 2 have confirmed the presence of high-purity 

hydrogen and helium in these intervals, demonstrating both the quality of the 

reservoirs and the effectiveness of the overall system.  

Together, these elements confirm that the region possesses the full geological 

framework—source, migration pathways, reservoir, seal and trap—necessary for 

the commercial development of NatH2 and helium. 
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Ramsay Project Petroleum System Elements 

Petroleum 

System 

Element 

Ramsay Evidence Relevance 

Source Hydrogen generated by radiolysis and hydrolysis of iron-rich 

Precambrian basement rocks (Gawler Craton); Helium from U-Th-

K decay. 

Continuous and renewable hydrogen 

generation; co-production of high-value 

helium. 

Migration Upward charge along major faults and fracture networks; 

confirmed by mud-gas logging showing spikes coincident with 

open fractures. 

Ensures ongoing delivery of hydrogen 

and helium into shallower reservoirs. 

Reservoir Fractured limestones/dolomites of Parara & Kulpara formations; 

fractured basement zones; Ramsay 1 & 2 flowed gas to surface. 

Proven permeability and deliverability; 

multiple pay zones with demonstrated 

inflow. 

Seal Tight micrites within Parara Lst; regional seals from Cambrian 

carbonates and Permian glacials. 

Long-term containment of hydrogen 

and helium; preserves accumulations at 

commercial purities. 

Trap Structural traps: fault blocks, anticlines; Stratigraphic traps: 

pinch-outs and cemented porosity. 

Multiple trapping styles reduce risk; 

confirmed by both historic and recent 

well data. 

Structure Horst–graben features, major faults, Delamerian compressional/ 

extensional tectonics. Ramsay 2 confirmed fracture-controlled 

accumulations; Ramsay 1 identified helium-rich basement 

fractures. 

Provides the “plumbing” for gas 

migration and the geometries for 

accumulation; key to scalability and 

repeatability. 

Source: Gold Hydrogen, H&Pe 

 

Geologic Model of the Ramsay Project Hydrogen and Helium 

 

Source: Gold Hydrogen 
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Source 

Regional modelling of how hydrogen deposits form 

 
Source: Gold Hydrogen 

The Gawler Craton and adjoining Neoproterozoic basement terranes of South 

Australia, a setting proven to be prospective for NatH2 generation. Hydrogen is 

sourced through radiolysis and hydrolysis reactions of water with iron -rich rocks, 

especially in the presence of uranium, thorium and potassium, which produce 

radiation and heat. The alteration of Fe-bearing silicates to magnetite releases 

molecular hydrogen. Additional hydrogen generation occurs through hydrolysis in 

fractured basement and radiolysis of water-bearing minerals in the Precambrian 

section. Helium is co-generated from the radioactive decay of U-Th-K minerals 

within the basement. 

Structure 

The Ramsay Project is located within the Adelaide Rift Complex on the margin of 

the Gawler Craton, an area characterised by major lithospheric boundaries, fault 

blocks and horst–graben geometries formed during the Delamerian orogeny. 

These structural features are highly favourable for NatH2 and helium systems, as 

they act both as migration pathways and trap-forming mechanisms. Fractures and 

faults provide conduits for hydrogen and helium generated in the Precambrian 

basement to migrate upward into overlying reservoirs, while tilted fault blocks 

and anticlines form effective traps. Recent drilling confirmed this structural 

control: Ramsay 2 intersected multiple hydrogen- and helium-charged fractures in 

the Parara Limestones and Kulpara Dolomites, while Ramsay 1 proved helium-rich 

basement fracture zones. The combination of active structural plumbing and trap 

geometries underpins the repeatability, scalability and commercial potential of 

the Ramsay hydrogen and helium system. 
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Migration 

Seismic and Stratigraphic ties of selected Wells on PEL 687 Yorke Peninsula 

 

Source: Gold Hydrogen 

Hydrogen and helium generated in the deep basement migrate upwards through 

fracture systems and faults within the horst-and-graben style extensional regime 

of the Adelaide Rift Complex. Ramsay 2 logs confirmed hydrogen and helium 

spikes associated with open fractures in the basement and in fractured 

limestones. This migration pathway is consistent with the geological model of 

vertically extensive, renewable hydrogen systems, where continuous generation 

in the basement recharges accumulations higher up in the stratigraphy. 

Reservoir 

Regional Geological Section Yorke Peninsula 

 

Source: Gold Hydrogen 

The primary reservoirs are within the Cambrian Parara Limestone and Kulpara 

Formation (dolomites and limestones), which display fracture porosity and vuggy 

development. Testing at Ramsay 1 and 2 demonstrated permeability and inflow, 

with both wells flowing hydrogen and helium to surface.  
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Ramsay 1 recorded a productivity index of 34 bbl/day/psi with a gas-water ratio of 

3.05 scf/bbl, while Ramsay 2 confirmed sustained hydrogen inflow during 

dewatering. These results indicate that fractured dolomites and limestones act as 

effective hydrogen and helium reservoirs. Basement fracture zones also represent 

a significant unconventional reservoir. Hydrogen and helium spikes at >700m in 

both wells confirm that massive fractured basement (MFB) plays host to gas 

accumulations, like unconventional basement-hosted helium projects globally. 

Seal 

The region benefits from strong sealing lithologies. Thick micrites within the 

Parara Limestone act as intraformational seals, while regional seals are provided 

by Cambrian tight limestones, evaporites and Permian glacials. Historical 

discoveries, such as the Ramsay Oil Bore-1 which flowed 84% H₂ at 508m, 

demonstrate the effectiveness of these seals in trapping hydrogen for decades. 

Gold Hydrogen’s testing has further confirmed the retention of both hydrogen and 

helium in the system. 

Trap 

Trapping mechanisms in the Ramsay Project include a mix of structural and 

stratigraphic traps. Structural traps are formed by horst-and-graben fault blocks 

and anticlinal closures related to the Delamerian orogeny. Stratigraphic traps are 

formed where reservoir limestones pinch out beneath fine-grained micrites and 

evaporites. Ramsay 2 well data confirmed that helium and hydrogen 

accumulations are localised in the Kulpara dolomite beneath sealing limestones, 

consistent with these trapping styles. 

Next well – Ramsay-3 on 2D seismic 

 
Source: Gold Hydrogen 
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Hydrogen and Helium Commercialisation 
A key issue for any hydrogen project (like a natural gas project) is whether there is 

a local market for the gas and the cost of getting the hydrogen to market. The 

rhetoric in Australia is shifting from hydrogen for export to hydrogen for green 

manufacturing industries. While the capital cities in South Australia use renewable 

energy, regional areas still depend on fossil fuels. The biggest environmental 

carbon footprint in Australia is from the regional areas, where diesel is burned for 

power and used extensively for transportation (mining). The three biggest miners, 

Fortescue, Rio Tinto, and BHP, use 6bn litres of diesel per year, which is the 

equivalent of 500MW of diesel generation. Local utilisation of hydrogen could help 

decarbonise manufacturing processes and sell the end products as green, 

supporting Australia's environmental goals.  

Mining activity, electricity generation and green hydrogen projects in South Australia 

 

 
Source: H2EX 

In South Australia, we see the potential for sharp growth in domestic hydrogen 

demand as a substitute for other high-cost fossil fuels. The mining industry is 

heavily dependent on LPG and diesel for its electricity and transportation needs. 

There is pressure on miners, both externally and from shareholders, to 

decarbonise their operations. There is significant industrial and mining activity on 

the Eyre Peninsula which are potential sources of hydrogen demand. Currently, 

there is a 300MW electricity grid on the Eyre Peninsula, supplying towns and 

mining sites, which relies on diesel power supplemented by wind energy.  The 

steel plant in the region could also use hydrogen to decarbonise its production 

and produce green steel. 

Australia houses several green hydrogen projects proposed or under development 

in South Australia, which means that the infrastructure required will be put into 

place, benefiting GHY. The Australian Government is offering a A$2/kg rebate to 

green hydrogen consumers. Market intelligence suggests that green hydrogen 

projects are requesting that at least 25-50% of the costs be subsidised by the 

government. Green hydrogen companies in Australia are ambitiously targeting a 

cost of supply of around A$6-8/kg. Therefore, if NatH2 can beat this, high margins 

should be available, as green hydrogen is likely to set the price with the margin 

cost of supply.  
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Hydrogen to methanol 

From a commercialisation perspective, the Ramsay Project offers multiple 

pathways to monetise its NatH2. GHY sees the production of green methanol as a 

leading commercialisation option. Access to local ports would enable direct 

shipping to key methanol bunkering centres i.e. Singapore, Yokohama. 

Methanol (CH₃OH) is a liquid chemical widely used as a feedstock in chemicals, 

plastics, and solvents, and increasingly as a clean energy replacement for diesel 

and for shipping. It is one of the most versatile building blocks in the chemical 

industry, used in the production of formaldehyde, acetic acid, and olefins.  

Conventional methanol is made from fossil natural gas, producing massive CO₂ 

emissions. Green methanol, by contrast, is synthesised using renewable (in this 

case natural) hydrogen and captured CO₂, delivering a near-zero carbon fuel. It is 

already being pursued at scale by companies like Maersk, MGC, and European 

chemical majors. Demand outlook is strong with green methanol viewed as a key 

transitional shipping fuel, a hydrogen derivative with easier handling/storage than 

liquid H₂, and a bridge for efuels production in aviation. 

The Yorke Peninsula location has all the prerequisites for successful green 

methanol production: natural hydrogen, available biomass, dolomite/kaolin, 

access to port and a renewable energy grid. 

Current Green Methanol pricing is US$850-1,050/t, and is already in use within the 

international shipping industry. Early modelling shows that integrating NatH₂ into 

a downstream methanol plant materially improves returns. The management 

believes that while man-made green methanol projects typically yield IRRs of 12–

13%, using low-cost NatH₂ as feedstock could raise IRR to ~28%, creating a robust 

commercialisation pathway. Additional analysis suggests that compared to 

electrolysis-derived methanol, NatH₂-based methanol could achieve ~25% lower 

production costs and ~40% lower capital costs, with project IRRs closer to 30% 

versus ~12% for electrolysis-based projects. 

MGC, one of the three large Japanese investors in the company, has approached 

GHY to form a JV for an on-site green methanol facility at Ramsay. Discussions are 

focused on feasibility scope, ownership split (potentially 50:50 or 40:60), and 

detailed engineering. ENEOS, has also expressed interest, highlighting growing 

Japanese demand pull. Commitment will depend on proving sufficient hydrogen 

flow rates. 

Currently, a dedicated feasibility study is underway under a newly appointed 

hydrogen specialist who has prior experience from two hydrogen projects. GHY 

has two potential pathways to commercialise green methanol, either shipping 

methanol from one of the adjacent peninsular ports to Toyota’s e-fuels partners in 

Japan/Singapore or installing a modular e-fuels processing facility at Ramsay 

alongside the methanol plant. If the feasibility study concludes positively then an 

intermediate scale onsite green methanol plant would be developed with MCG.  

Alongside hydrogen the other key input into Green Methanol is Biogenic Carbon, 

The Yorke Peninsular is home to over 1.5mmtpa of wheat and barley straw waste 

biomass. MGC have recognised this and as one of the world’s largest methanol 

manufactures and distributors, and they can complete design and operations of 

plant, and also offtake. Other engagements are also underway with major 

shipping companies and trading houses, given South Australia’s proximity to 

Singapore as a methanol bunkering hub.  
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Other hydrogen commercialisation options 

Ramsay Project downstream hydrogen production scenarios  

 
Source: Gold Hydrogen 

Onsite power generation: Using produced hydrogen to fuel gas engines or fuel 

cells for electricity, which could be fed into the local grid. GHY is eyeing a 

Hydrogen to Power plant by Jenbacher Energy, which has operational hydrogen 

to power plants, and the electricity can also be used to power helium capture. 

Pure hydrogen sales: Refining and compressing the hydrogen for distribution as a 

clean industrial or transport fuel. This could involve trucked tube trailers or small-

scale pipelines to nearby users.  

Ammonia production: Supplying hydrogen to local ammonia plants (or a 

modular ammonia synthesis unit) to create ammonia, which is easier to transport 

and a key commodity for fertilisers. Furthermore, ammonia is also used as a 

hydrogen carrier and is easier to ship compared to liquid hydrogen across long 

distances. 

Pipeline injection or transport: Blending the hydrogen into existing natural gas 

pipelines, or constructing new pipelines, to deliver hydrogen to markets or export 

facilities. Pipeline construction is costly and may not be justified given the 

project’s economics. 

DRI-EAF production route 

 
Source: H&Pe 

Steel production: Steel production could lower carbon emissions by introducing 

hydrogen in the direct reduction of iron ore (“DRI”), thereby making “green steel”, 

significantly reducing carbon emissions. Whyalla, home to South Australia's 

largest steelworks, is transitioning to green hydrogen, reinforcing the region's 

industrial capabilities. 
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Helium commercialisation 

Australia’s helium production (mmcf) 

 
Source: H&Pe 

Helium represents a valuable product stream as well. High-grade helium could be 

separated and sold into the industrial gas market. Australia’s only helium 

producer (Darwin LNG) ceased operations in 2023, which would provide helium 

not only to the local market but also to the Asia Pacific region. GHY has the 

potential to step back into the Australian helium market which is now purely 

reliant on imports. The local market will readily take up any domestically 

produced helium over imports.  
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Development Plans 
Development concept for Ramsay 
GHY’s strategy for commercialising the Ramsay discovery involves aggressive 

appraisal and early development to monetise the project’s gases. Data from the 

first two wells, combined with aeromagnetic and soil gas surveys, have outlined 

up to five new drill sites across PEL 687 that are slated for testing starting in H1’26. 

These locations are positioned to probe step out location on the Ramsay Project 

area, and importantly, are chosen based on evidence that hydrogen and helium 

concentrations could be even higher there.  

The production will involve water/fluid production via an electric submersible 

pump (“ESP”), through tubing, with separation at surface of entrained hydrogen 

and helium; any dry gas produced is expected to flow through the annulus to 

surface.  Whilst the company anticipates mostly helium in the deeper zones and 

hydrogen in the shallower zones, there could be some a mix of H2 and He in all 

zones.   

The upcoming appraisal wells will further delineate the extent of the hydrogen–

helium system and help define a pilot production site. If results continue to be 

positive, GHY plans to move quickly into a pilot production phase aimed at 

proving sustainable flow rates and refining extraction techniques (for both free 

and dissolved gas). Currently, it is designing a pilot development that can produce 

and field-process the gas. If the testing confirms that hydrogen can flow at 

sustainable rates and volumes, the company will seek to book NatH2 reserves, 

positioning Ramsay as the world’s first commercial NatH2 field.  

To execute this plan, GHY has engaged experienced industry partners and is 

leveraging existing technology where possible. Notably, SLB has been contracted 

for exploration drilling assessments and to advise on project development 

concepts. CSIRO is providing technical support on geoscience and gas processing 

aspects. Engineering studies are already underway to address the unique 

challenges of handling hydrogen (such as hydrogen’s effect on pipe materials and 

seals) and to design surface facilities for gas separation (to extract helium and any 

other by-products).  

GHY’s roadmap anticipates that, in a success case, parts of PEL 687 could be 

converted to a production licence within the next few years, with first commercial 

production targeted as early as 2026–27 (subject to results and approvals). The 

PEL 687 licence term runs until mid-2026, and the company is focusing its financial 

and technical resources on achieving a commercially viable discovery before then. 

The combination of a potentially vast resource, high gas purities, and multiple 

revenue streams (H₂, He-4, and He-3) gives the Ramsay Project robust commercial 

appeal. While still in exploration/appraisal phase, it has already delivered proof -

of-concept results that de-risk the project. Furthermore, GHY has also received 

A$14.5mm (~US$9.4mm) from three Japanese companies to begin its appraisal 

programme.  

Development Economics 
Given the early-stage nature of the project and that many variables can only be 

estimated, we have formed an indicative development plan and economics with 

sensitivities to the key factors based on the initial results of Ramsay. We model out 

a scenario of comingled production where helium and hydrogen are produced 

together through each development well.  
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Base case valuation and peak year (2033) financial forecasts (US$mm) 

 
Valuation and Forecasts 

IRR 28% 

NPV 740 

Net revenue 305 

EBITDA 277 

CFFO 214 

Source: H&Pe 

Development approach and field plan 

Given that GHY’s target reservoirs primarily contains helium and hydrogen 

dissolved within formation fluids, with only a small proportion present as free gas, 

we assume fluid production and gas separation from the fluid as the primary 

source of helium and hydrogen production. We do not currently model dry gas 

flow, which could further boost the economics.  

We assume a gas–water ratio (“GWR”) of 8 scf/bbl, consistent with laboratory 

results, to calculate the volumes of hydrogen and helium recovered from the 

combined gas stream. Notably, the GWR was observed to increase over the course 

of well testing, indicating potential upside to the base case assumption of 8 

scf/bbl. The most recent well test, however, remained inconclusive, having 

progressed less than 10% towards fully cleaning up the well of water 

contamination, though the increasing GWR trend persisted.   

The drainage radius per well is expected to be ~1 km and well spacing has been 

modelled accordingly. We assume that for every 4 producing wells, an injector 

well will be needed to maintain pressure support. A larger-bore injector (13 3/8-

inch) will be designed to handle the anticipated injection volumes, while ensuring 

formation integrity.  

Production will utilise ESPs to lift formation fluids through tubing, with hydrogen, 

helium, and any associated dry gas separated at surface. The formation water – 

once stripped of dissolved gases – will be re-injected to maintain reservoir 

pressure. 

At surface, the produced fluids pass through a two-phase separator, where the 

difference in density allows gravity to naturally separate gas from liquids. As 

pressure is reduced, the dissolved or entrained gases are liberated and rise to the 

top of the separator, where they are directed into the gas stream for measurement 

or further processing. The separated water settles to the bottom and can be re-

injected. This process ensures that hydrogen and helium are efficiently captured 

at surface, while the water is managed separately. As pumping water back into the 

reservoir requires little energy, reinjection operating costs are low. 

The plan is to develop localised, modular plants providing gas separation and 

purification. The plants will most likely require membrane technologies for 

separating hydrogen and helium.  

We assume stronger well performance in a development scenario than that 

implied by the initial Ramsay wells, which were drilled in sub-optimal locations, 

used relatively narrow boreholes with undersized pumps, and relied on nitrogen 

lift for water removal – a technique that may have inadvertently pushed the gas 

away.  
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Flow rates and gas concentration 

We assume a base case of 85% hydrogen concentration giving ~385bcf (~910kt) of 

recoverable hydrogen. We believe that 85% is a reasonable estimate, considering 

the Ramsay results which indicated hydrogen concentrations between 70% and 

96%.  

The reservoir is largely comprised of fluid; the Ramsay results indicate a possible 

fluid flow rate of 4kbbl/d; however, we assume drilling in more optimal locations 

could yield higher flow rates of 20kbbl/d. Dry gas has been observed flowing at 

~10mcf/d, however we are currently not including dry gas in our modelling until 

results prove it to be commercial. The decline rate is expected to be low as the 

depletion seen in the initial well tests were low and given the water will be re-

injected into the reservoir, the reservoir pressure should be maintained; we 

assume a rate of ~2% annually. 

Based on these assumptions, GHY will be able to begin hydrogen production  at 

~4mmcf/d in 2028, which will peak in 2033 at 51mmcf/d. We believe that GHY will 

be able to recover ~385bcf of hydrogen from the Ramsay Fault Block and Ramsay 

Limestone alone over 30 years which covers ~70% of its total 2U resource.  

Hydrogen production  Helium production 

 

 

 

Source: H&Pe   

For helium, we assume a 15% content giving 8.3bcf of recoverable helium. This 

estimate is based on GHY’s exploration results: Ramsay 1 MDT sampling returned 

17.5% He (air-corrected), with dissolved helium in water measured at 20–25%. 

Furthermore, Stage 2 testing (October 2024), when helium was flowed to surface 

from an open-hole interval, recording 36.9% helium (air/nitrogen corrected) at the 

separator.  

Since these are co-mingled wells, the fluid IP rate and decline rates would be the 

same. GHY would be able to achieve a peak production of ~0.8mmcf/d helium and 

recover 8.3bcf from the fluid over 30 years which is ~25% of the total 2U resource. 

In our model, we cap helium production at 0.3bcf/y to reflect the limited size of 

the global helium market (~6bcf/y total demand). Even if GHY were technically 

capable of producing more, additional volumes would risk saturating the market 

and therefore could bring down pricing substantially. 
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Opex and capex 

Capex (US$mm) 

 

Source: H&Pe 

We are estimate that GHY would need to drill ~650 production wells plus ~160 

injectors for its Ramsay development plan. We estimate a well cost of ~A$1.5mm 

or US$1mm resulting in a total drilling capex of ~US$820mm. 

The capex for the gas processing plant is based on the gas inlet capacity of the 

plant. We estimate a cost of US$600 per mcf/d of capacity of the total gas input in 

the plant. Construction of the processing unit is targeted for 2027, with each unit 

requiring ~18 months to complete; a full build-out of the hydrogen plant network 

is projected to take ~6 years to align with staged well development. This translates 

to a development capex of ~US$120mm. Overall, it results in a total capex of 

~US$930mm.  

We assume operating costs at ~3% of capex, with scope for optimisation as the 

project scales and transitions into a large-scale development. 

Sensitivity of unrisked NAV (US$mm) to higher and lower opex and total capex  

NPV (US$mm)   Total capex  

   -20% -10% 0% +10% +20% 

Opex 

-20% 918 844 770 696 622 

-10% 906 831 755 679 604 

0% 895 818 740 663 586 

+10% 883 804 726 647 568 

+20% 871 791 711 631 551 

Source: H&Pe 

Valuation and upside 

Our base case pricing assumptions are a hydrogen price of US$5/kg or US$12/mcf, 

a helium price of US$400/mcf (A$600/mcf), both maintained flat in nominal terms, 

and a discount rate of 10%. These prices are based on sale at the plant gate, so 

they do not include any transportation costs. We use an average 10% royalty, 25% 

corporate tax rate and depreciation on a unit of production basis (we do not factor 

in the potential for accelerated depreciation, which would boost the economics).  

0

20

40

60

80

100

120

140

160

180

200

2027 2028 2029 2030 2031 2032



Gold Hydrogen | H&P Research 

10th November 2025 

 

 

43 

  

Revenue pre-royalty (US$mm)  EBITDA (US$mm) 

 

 

 

Source: H&Pe   

Based on these assumptions, we project that GHY will start earning revenues from 

hydrogen and helium sales in 2028 at US$79mm and peak at US$305mm in 2033 

while generating an EBITDA of US$277mm, after which natural decline for the 

wells set in. We assume a tax rate of 25%, however there is the potential for tax 

breaks or credits, which we have not factored in.  

FCF build-up (US$mm) 

 
Source: H&Pe 

Our modelling shows strong returns as both H2 and He are developed together, 

given both the higher revenues and economies of scale, leading to an unrisked 

NPV of US$740mm and an IRR of 28%.  

Furthermore, there is an opportunity to utilise the methane for onsite power 

generation which further enhances economics, but we have not included any 

value for this in our modelling.  

Future exploration wells could potentially target free gas in structural closures or 

other traps: if free gas is found in the matrix and produced, this should lead to 

lower development costs as there would be no need for the water separation and 

reinjection. In the next campaign GHY are going to be drilling updip with the 

expectation of finding free gas. Based on the 2D seismic over the entire Yorke 

Peninsula GHY has also identified other structural formations such as deeper 

locations with higher pressures.  
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Sensitivity analysis of the unrisked NPV (US$mm) and IRR (%)  

NPV (US$mm)   He price (US$/mcf) 

   200 300 400 500 600 

He concentration  

5% 385 537 689 840 992 

10% 405 566 727 888 1,050 

15% 411 576 740 905 1,069 

20% 418 586 753 921 1,089 

25% 424 595 766 937 1,108 

              

IRR (%)   He price (US$/mcf) 

   200 300 400 500 600 

He concentration  

5% 18% 21% 25% 28% 32% 

10% 19% 23% 27% 31% 36% 

15% 19% 23% 28% 33% 38% 

20% 19% 24% 28% 34% 40% 

25% 20% 24% 29% 36% 43% 

              

NPV (US$mm)   H2 price (US$/mcf) 

   7.5 10 11.8 12.5 15 

H2 concentration  

55% 268 384 470 501 618 

65% 321 459 560 597 735 

75% 375 534 650 693 853 

85% 428 609 740 789 970 

95% 482 684 831 885 1,087 

              

IRR (%)   H2 price (US$/mcf) 

   7.5 10 11.8 12.5 15 

H2 concentration 

55% 17% 20% 22% 23% 26% 

65% 18% 21% 24% 25% 28% 

75% 19% 23% 26% 27% 31% 

85% 20% 25% 28% 29% 33% 

95% 21% 26% 29% 31% 35% 

Source: H&Pe 
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Australian H2 Regulation and Policy  
Federal  
The 2024–25 Federal Budget (“Future Made in Australia”) underscores renewable 

hydrogen as a cornerstone of the net-zero transformation, with government 

policy now firmly positioning hydrogen alongside critical minerals and green 

manufacturing as national priorities. Hydrogen is recognised as a game changer 

for industrial decarbonisation, particularly in enabling the production of green 

metals such as iron, steel, alumina, and aluminium – sectors where Australia 

already has scale and comparative advantage. With energy costs representing 

more than half of current electrolyser hydrogen production costs, Australia’s 

abundant and low-cost renewable resources provide the platform to produce 

renewable hydrogen at globally competitive prices. 

Federal policy recognises that Australia may not always export hydrogen 

molecules directly, but rather hydrogen-embodied products such as green 

metals, ammonia, and e-fuels, which can be produced more cost-effectively 

domestically and exported into markets that lack similar renewable resource 

endowments. This approach complements the adaptive National Hydrogen 

Strategy, currently under review, which emphasises portfolio diversification and 

flexibility as global markets and technologies evolve. 

Australia’s strategic position and reputation as a reliable energy exporter 

further strengthen its case for foreign investment. Key trading partners are setting 

ambitious hydrogen import targets, highlighting the scale of opportunity for 

Australian projects: 

• Japan: 3 mmt/y hydrogen demand by 2030, including ~1 mmt of imports. 

• South Korea: 3.9 mmt/y by 2030, up from 220 kt in 2021. 

• European Union: 10 mmt/y of imports by 2030, alongside an equivalent 

domestic build-out. 

To accelerate project development, the government has launched the Hydrogen 

Production Tax Incentive, offering A$2/kg for renewable hydrogen produced 

for up to 10 years per project. This applies to projects reaching final investment 

decision by 2030 and commencing production between 2027–28 and 2039–40. The 

initiative complements the expanded Hydrogen Headstart program, which 

provides revenue support to early movers and is designed to bridge commercial 

gaps for large-scale projects. Together, these incentives are intended to create a 

globally competitive policy environment, mirroring support schemes in the US 

(IRA) and Europe. 

A skilled workforce remains one of Australia’s strongest assets, though scaling 

this capability is essential as projects move from feasibility into construction and 

operations. Federal programs are increasingly focused on training and workforce 

development to ensure the sector can meet demand. Combined with supportive 

regulation, incentives, and international demand, these measures are expected to 

catalyse investment, foster innovation, and accelerate the commercial build-

out of renewable hydrogen, positioning Australia as a leading supplier in the 

decarbonised global energy economy.  



Gold Hydrogen | H&P Research 

10th November 2025 

 

 

46 

  

South Australia’s Hydrogen Action Plan 
South Australia has positioned itself at the forefront of the global hydrogen 

industry with its Hydrogen Action Plan, a comprehensive roadmap designed to 

transform the state into a leader in renewable and low-carbon hydrogen. The plan 

capitalises on South Australia’s natural advantages – world-class wind and solar 

resources, an established energy and export infrastructure base, and a highly 

skilled workforce – to create a sustainable hydrogen economy that delivers 

benefits locally and internationally. 

South Australia's potential hydrogen infrastructure and pathways to the market 

 
Source: Government of South Australia 

Economically, the plan is designed to capture a significant share of the emerging 

global hydrogen market, creating billions in export revenue and thousands of new 

jobs. Environmentally, it accelerates the transition to a net-zero economy by 

reducing fossil fuel reliance and cutting emissions. Strategically, it positions South 

Australia not only as a hydrogen producer but as a hub for technological 

innovation, regulatory leadership, and skills development. 
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For Gold Hydrogen, the Hydrogen Action Plan represents a tailwind: it provides 

the regulatory certainty, infrastructure investment, and market access that can 

help transform its natural hydrogen and helium discoveries at Ramsay from 

exploration success into commercial production, underpinning South Australia’s 

ambition to lead in the global hydrogen economy. 

Strategic Pillars of the Plan 

1. Facilitating Investment in Hydrogen Infrastructure: The state is prioritising 

the development of enabling infrastructure for hydrogen production, storage, and 

export. This includes tools such as the South Australian Hydrogen Export 

Modelling Tool to map supply chains, as well as significant government co -

investment in infrastructure projects. Hydrogen is being integrated into long-term 

infrastructure planning, ensuring alignment with the state’s broader energy 

system. For companies like Gold Hydrogen (GHY), this supportive investment 

environment provides a clear pathway to link natural hydrogen and helium 

discoveries at the Ramsay Project into potential downstream pilot and export 

infrastructure. 

2. Establishing a World-Class Regulatory Framework: The regulatory 

environment is anchored by the Petroleum and Geothermal Energy Act 2000 (PGE 

Act) and Petroleum and Geothermal Energy Regulations 2013, administered by 

South Australia’s Department for Energy and Mining (DEM). The Hydrogen Action 

Plan builds on this by promoting efficient and transparent regulation, coordinated 

through the Hydrogen Regulatory Working Group, and by advocating harmonised 

international codes and standards. For GHY, which operates under the PGE Act, 

this framework provides clarity and confidence to investors and the community, 

enabling pioneering exploration of natural hydrogen within a trusted regulatory 

setting. 

3. Deepening Trade Relationships and Supply Capabilities: South Australia’s 

strategy is international in scope, seeking to position the state as a key hydrogen 

exporter. The plan includes engagement with China, Japan, South Korea, and 

Singapore, alongside global trade offices and consortia. By cultivating these 

relationships, the state is creating demand pull for hydrogen exports, directly 

relevant to GHY’s long-term ambition of commercialising natural hydrogen and 

helium resources into international markets. 

4. Fostering Innovation and Workforce Development: The plan recognises that 

innovation and a skilled workforce are essential. Initiatives such as the Skilling 

South Australia program are being leveraged to train workers for hydrogen 

projects, while partnerships with national research centres drive technical 

development. This creates opportunities for companies like GHY to collaborate 

with research institutions on subsurface hydrogen science, helium 

characterisation, and pilot project design, while also ensuring the skills base is in 

place to support future production. 

5. Integrating Hydrogen into the Energy System: Hydrogen is being positioned 

as a core element of South Australia’s decarbonisation pathway, supporting 

reliability, affordability, and sustainability. The plan outlines measures to 

integrate hydrogen into the National Electricity Market, enable knowledge sharing 

from early projects, and assess hydrogen’s role in remote and regional energy 

supply. For GHY, this integration highlights potential domestic offtake pathways 

for early-stage production from the Ramsay Project alongside export 

opportunities. 
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Green hydrogen and infrastructure 
The clean hydrogen industry is rapidly picking up in South Australia. The main 

focus is on green hydrogen made by electrolysing water, using solar or wind-

generated electricity. However, the production of green hydrogen is highly energy-

intensive, leading to very high costs. The levelised cost of hydrogen (“LCOH”) of 

green hydrogen depend on the electrolyser technology used and electricity costs. 

We estimate that in South Australia, based on electricity prices in the region, it 

could range from US$5-12/kg. Traditional grey/black/brown hydrogen produced 

from steam methane reforming or coal gasification has an LCOH of ~US$1.5-3/kg. 

NatH2, with its lower LCOH, could play a crucial role in filling the gap to provide a 

more cost-efficient decarbonisation and energy transition process.  

South Australia has seven large-scale clean hydrogen projects, including both 

production and storage of green hydrogen, in the pipeline. There is significant 

infrastructure investment into the region, which supports GHY’s plans, as it will be 

essential to have a robust supply chain setup to bring the hydrogen to market. 

Creating new pipelines or specialised transportation infrastructure cou ld 

significantly increase the cost of the hydrogen. Therefore, these efforts to create 

hydrogen infrastructure and government policies and initiatives to advance a 

supply chain through the Hydrogen Action Plan (see page 46) support a 

development pathway for GHY. 

Proposed hydrogen projects in proximity PEL 687 

Project 

Name 

Developer / 

Lead Partner 

Key Features & Capacity Funding & 

Partnerships 

Project Status & 

Timeline 

Cape Hardy 

Green 

Hydrogen 

Revera Energy 

(ex-Amp 

Energy) 

• Stage 1: ~2.5 GW renewables + 

1 GW electrolyser → 800 ktpa 

ammonia.  

• Stage 2: up to 5 GW electrolyser 

scale-up. 

Major Project status; 

securing access to land, 

water; supported by 

State and Federal 

agencies (Energy & 

Mining, CSIRO Research) 

Concept/Pre-FEED 

complete; FEED starting 

late 2025, FID targeted H2 

2027, first production 

~2030. 

Eyre 

Peninsula 

Gateway 

(H2U) 

The Hydrogen 

Utility (H2U) 

• 75 MW electrolyser + 120 t/day 

ammonia (~10 ktpa H₂ ~40 ktpa 

NH₃).  

• Expansion to ~200 ktpa H₂ 

(2,400 t/day NH₃). 

SA Gov grant A$4.5 M + 

A$7.5 M loan; recognised 

in Hydrogen Valleys 

Initiative (CSIRO 

Research, Australian 

Hydrogen Council) 

Feasibility, site selection, 

and planning complete; 

FEED underway; 

demonstrator stage 

advancing. 

Port 

Bonython 

Hydrogen 

Hub 

Multiple (Hubs 

Program) 

• Multi-user, export-focused 

precinct 

• Estimated ~1.5 Mtpa H₂ by 

2030. 

A$70 M under Federal 

Regional Hydrogen Hubs 

Program 

In development; seven 

projects shortlisted. 

Hydrogen 

Park South 

Australia 

Australian Gas 

Infrastructure 

Group (AGIG) 

• 1.25 MW electrolyser blending 

up to 10% H₂ into pipelines by 

2030. 

A$4.9 M SA Government 

grant 

Operational in 2024, 

serving over 4,000 

residential customers. 

Hydrogen 

Park Adelaide 

(HyP 

Adelaide) 

AGN / SA Water • 60 MW alkaline electrolyser 

• ~7 km pipeline; up to 20% blend 

for ~450k customers; ~700 TJ/y 

H₂. 

Internal AGIG funding Proposed; FID mid-2025; 

operations expected 

~2027. 

Marubeni 

Bolivar Pilot 

Marubeni • 150 kW electrolyser + 5 MW 

battery 

• Demo production, storage, and 

metal hydride export. 

Japanese Ministry of 

Environment grant 

Commissioning phase 

underway. 

Source: H&Pe  

https://energymining.sa.gov.au/industry/hydrogen-and-renewable-energy/hydrogen-in-south-australia/hydrogen-projects-in-south-australia/the-hydrogen-utility-h2u-eyre-peninsula-gateway?utm_source=chatgpt.com
https://energymining.sa.gov.au/industry/hydrogen-and-renewable-energy/hydrogen-in-south-australia/hydrogen-projects-in-south-australia/the-hydrogen-utility-h2u-eyre-peninsula-gateway?utm_source=chatgpt.com
https://research.csiro.au/hyresource/cape-hardy-green-hydrogen-project/?utm_source=chatgpt.com
https://research.csiro.au/hyresource/eyre-peninsula-hydrogen-and-ammonia-supply-chain-project/?utm_source=chatgpt.com
https://research.csiro.au/hyresource/eyre-peninsula-hydrogen-and-ammonia-supply-chain-project/?utm_source=chatgpt.com
https://h2council.com.au/wp-content/uploads/2022/10/HUB-p001_MediaRelease_Hydrogen-Valleys_20210120_FINAL.pdf?utm_source=chatgpt.com
https://h2council.com.au/wp-content/uploads/2022/10/HUB-p001_MediaRelease_Hydrogen-Valleys_20210120_FINAL.pdf?utm_source=chatgpt.com
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Management Overview 
Gold Hydrogen is led by a management and board team that combines pioneering 

ambition with the technical and commercial depth needed to execute a globally 

significant strategy. Under the leadership of Managing Director and CEO Neil 

McDonald, the company successfully executed one of the world’s first natural 

hydrogen IPOs, raising capital, securing a very large acreage position in South 

Australia, and delivering strong post-listing performance. The management has 

also achieved the notable milestone of attracting strategically important 

Japanese investors, a clear endorsement of the project’s potential and the 

credibility of its leadership. The CEO is highly aligned with shareholders given his 

21% ownership in the company.  

Roger Cressey, COO, brings over 35 years of operational leadership across 

upstream and downstream energy. The technical subsurface group includes Frank 

Glass, Chief Exploration Advisor, with decades of subsurface exploration expertise; 

Peter Bubendorfer, Chief Geologist, with 30 years of oil, gas and mineral 

exploration experience; and Billy Hadi Subrata, Chief Technical Officer, a 

recognised reserves and resources evaluator with deep hydrogen and 

hydrocarbon experience.  

The board is chaired by Alexander Downer AO, Australia’s longest-serving Foreign 

Minister and former High Commissioner to the UK. His international standing 

provides access to stakeholders, strategic partners, and investors, and has already 

helped build the profile of Gold Hydrogen both domestically and abroad. He was 

critical in the international dealings with the Japanese investors. Financial 

oversight and corporate governance are further strengthened by Karl Schlobohm, 

CFO and Company Secretary, who has more than 30 years of resource sector 

finance and governance experience across ASX-listed and international 

companies. 

Simon Talbot, who joined in September 2025 will be dedicated to spearheading 

the green methanol feasibility study. Simon Talbot brings experience from two 

previous green hydrogen projects, enhancing delivery capability and partner 

confidence.  

This is a team that has already achieved several “firsts” in natural hydrogen: the 

IPO, the initial drilling campaign, and the delivery of globally significant well 

results. Combined with the ability to attract tier-one strategic investors, secure 

one of the world’s largest hydrogen exploration acreage positions, and deliver 

world-class technical outcomes, Gold Hydrogen’s leadership is well positioned to 

advance the Ramsay Project through appraisal and into pilot development.  
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Management team and board members 
Name  Experience 

Neil McDonald 

MD and CEO 

▪ 20+ years’ commercial experience across the project lifecycle, from greenfield exploration 

to early development 

▪ Operated across multiple energy and minerals sectors in Queensland, Northern Territory, 

and South Australia 

▪ Led funding outcomes: $230M+ raised for projects, plus $20M+ in R&D credits and 

government grants 

▪ Strong legal grounding in commercial and regulatory compliance, including acquisition, 

commercialisation, and monetisation of assets 

▪ Qualified lawyer and Graduate of the Australian Institute of Company Directors (AICD)  

Karl Schlobohm 

CFO 

▪ Chartered Accountant with 30 years’ experience across a wide range of industries  

▪ Served as CFO, Company Secretary and/or Non-Executive Director at DGR Global Ltd, 

SolGold plc, IronRidge Resources, Agenix Limited, Discovery Metals Limited, and other ASX -

listed companies 

▪ Bachelor’s degrees in economics and commerce from the University of Queensland  

Alexander Downer 

Independent Non-exec 

Chair 

▪ One of Australia’s best-known politicians and diplomats; former Leader of the Liberal Party, 

Minister for Foreign Affairs, and High Commissioner to the UK 

▪ Chair: International School of Government (King’s College London) and Policy Exchange; 

Trustee, International Crisis Group 

▪ Advisor/board member: Hakluyt & Company, Cappello Capital Corp, Adelaide Symphony 

Orchestra, Huawei, Ironbark Zinc, and Yellowcake plc 

Katherine Barnet 

Independent Non-exec 

Director 

▪ Financial professional and Chartered Accountant (Fellow; MCom, FCA) with 25+ years in 

professional services 

▪ Partner at Olvera Advisors, a boutique Sydney-based consultancy; worked on some of 

Australia’s largest corporate matters, particularly in renewable energy, resources, retail, 

property, and construction 

▪ Bachelor’s degree in Accounting and Finance from Griffith University  

Roger Cressey 

Executive Director 

▪ 35+ years in resource industries, predominantly gas exploration & production, plus minerals 

processing and materials handling 

▪ Held CEO, COO, and other executive roles across upstream and downstream operations in 

Australia, PNG, Indonesia, and Uganda 

Peter Bubendorfer 

Chief Geologist 

▪ 30+ year career in exploration within Australia’s oil & gas industry, especially natural gas 

and CSG, which correlate with the Company’s hydrogen and helium gases  

▪ Past 25 years: exploration manager, senior geologist, chief geologist, or development 

geologist at ADZ Energy, Armour Energy, Bow Energy, and Arrow Energy  

▪ Identified and generated foundational assets for Arrow Energy, Bow Energy, and Waratah 

Coal, each subsequently acquired via corporate takeovers 

▪ Holds a legal practising certificate; member of the American Association of Petroleum 

Geologists 

Frank Glass 

Chief Exploration 

Advisor 

▪ 30+ years’ experience in the petroleum and energy resources sector, including a decade 

with Shell 

▪ Master’s in Structural Geology, University of Amsterdam  

▪ Holds numerous professional memberships, including the Petroleum Exploration Society of 

Australia (PESA) and the European Association of Geoscientists and Engineers (EAGE) 

Billy Hadi Subrata 

Chief Technical Officer 

▪ 20 years’ experience with Australian and international energy operators across basins in 

Australia, New Zealand, East Africa, and Papua New Guinea 

▪ Petroleum/reservoir engineer with substantial skills in exploration and development: 

reservoir simulation & modeling; field appraisal & development planning; reserves & 

resources estimation; project management & economics; subsurface-to-surface integration; 

hydrogen, helium & energy transition 

▪ Qualified Petroleum Reserves and Resources Evaluator (QPRRE); member of SPE and 

Engineers Australia 

Julien Bourdet 

Geological Advisor 

▪ 16 years at CSIRO researching geological fluids and diagenesis; provided petrological and 

fluid inclusion consulting 

▪ Extensive contributions to oil & gas exploration and development, and natural hydrogen 

systems 

▪ PhD in Geosciences, University of Lorraine  

Source: Company Reports, LinkedIn  
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Company History  
2022: 

• September: A conditional Share Sale Agreement was signed to acquire 

Byrock Resources Pty Ltd and White Hydrogen Australia Pty Ltd. 

• December: GHY closed its Initial Public Offering (IPO). 

2023: 

• January: GHY Limited made its ASX debut on January 13, 2023, after raising 

A$20mm. Concurrently, the acquisition of Byrock Resources and White 

Hydrogen Australia was settled for A$2mm, funded by the issue of 4mm GHY 

shares. 

• February: The South Australian government approved a 10,529 line km 

airborne geophysical survey over the Ramsay Project (PEL 687). 

• March: The airborne geophysical survey commenced on schedule over 

Ramsay. GHY also completed 2D seismic workflows, generated a static 

geological model, identified additional drilling leads, and began fluid 

inclusion lab analysis on historical core samples from PEL 687. 

• April: The first stage of GHY’s experimental soil-gas survey, conducted by 

CSIRO on PEL 687, commenced. 

• May: The airborne geophysical survey and the Stage 1 soil-gas survey by 

CSIRO on PEL 687 were both completed without incidents. 

• June: Multiple multi-year land access agreements were secured for the 

Ramsay, including the site of the historic Ramsay Oil Bore 1 near Minlaton, 

allowing GHY to plan for "twinning the well" where NatH2 of up to 89% purity 

was historically found. 

• July: Drilling services contracts were awarded to SLB and Savanna Energy, 

with drilling scheduled to commence in October 2023. 

• August: Interpretation of the airborne survey data was received, enhancing 

subsurface understanding and aiding in the selection of the first well location. 

CSIRO’s initial soil gas survey results, indicated selective moderate hydrogen 

and helium seeps to surface, primarily along suspected geological fault lines 

bordering the Minlaton area. 

• September: GHY received initial drilling approval from the South Australian 

Government Department of Energy and Mines, allowing site operations and 

construction of the Ramsay 1 well site drilling pad to commence, staying on 

track to spud Ramsay 1 in mid-October. 

• October: Drilling commenced at Ramsay 1 on October 11, marking Australia's 

first NatH2-purposed well. By October 19, hydrogen was detected across the 

entire Parara Limestone section. By October 31, Ramsay 1 drilling was 

completed, detecting significant concentrations of hydrogen at 73.3% purity 

(air-corrected) at 240m depth, consistent with historic measurements, and 

helium at 3.6% purity (air-corrected) at 892mMD. 
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• November: GHY signed two non-binding MOUs with Wasco Energy and H2Site 

to collaborate on a proof-of-concept NatH2 pilot project on the Yorke 

Peninsula. Ramsay 2 spudded on November 17, and hydrogen was detected 

across the entire Parara Limestone section. 

• December: Ramsay 2 reached its final TD on December 1, confirming helium 

concentrations up to 6.8% raw gas in the Kulpara Formation and hydrogen 

concentrations up to 86% purity (air-corrected) in shallow levels (194m-

536m), validating historic results from Ramsay Oil Bore 1 and Ramsay 1. 

2024: 

• February: GHY obtained a Helium Prospective Resource Report for a 

2,000km2 area of its Ramsay Project (PEL 687), revealing a mean estimate of 

96 Bcf of helium, with drilling results confirming world-class helium 

concentrations up to 6.8% in raw gas. 

• March: Well testing operations for Ramsay 1 and 2 commenced. Interim test 

updates confirmed successful testing, achieving objectives of obtaining 

samples and extracting both NatH2 and helium to surface, with Ramsay 2 

confirming up to 17.5% purity for helium in MDT samples (air-corrected), 

demonstrating permeable formations. 

• May: Stage 1 well testing for Ramsay 1 and Ramsay 2 was completed, 

confirming world-leading purity levels of NatH2 up to 95.8% H2 (air-corrected) 

across seven zones and helium up to 17.5% He (air-corrected), with successful 

downhole pressure confirmation and identification of a 180m thick helium 

pay zone. 

• June: The Ramsay 2D regional seismic survey commenced over PEL 687, 

covering approximately 650km. Stage 2 exploration well testing program was 

planned to commence in early July. 

• August: Stage 2 well testing results showed increasing purity levels for NatH2 

and helium, with preliminary compositional measurements from gas 

dissolved in water samples indicating helium levels of 20% to 25% purity (air -

corrected), which are among the highest from dissolved gas. The data 

acquisition phase of the Ramsay 2D seismic survey was completed (575km), 

and processing got underway. GHY signed a non-binding MOU with Mizuho 

Securities of Japan to develop a relationship framework, including future 

advisory assignments and promotion of NatH2 and helium usage. 

• October: Well testing results recorded up to 36.9% purity for helium at the 

wellhead/surface, with independent and in-house studies confirming purity 

levels and additional flow data. Isotopic analysis by Oxford University 

confirmed the presence of 3He in gas samples from Ramsay 2, with levels up 

to 901 ppt within a 36.9% helium sample, indicating a potentially 

revolutionary land-based source for this rare isotope. 

• November: GHY was awarded an additional petroleum licence application 

(PELA 792) of approximately 1,900km2, expanding its overall gas-related 

surface footprint to 77,292km2. 
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2025: 

• February: GHY received a $6.45mm R&D tax refund for the financial year 

ended June 30, 2024, significantly strengthening its financial position. 

Planning for the 2025 drilling and data acquisition campaign for the Ramsay 

NatH2 and Helium accumulation, including several wells got underway. 

• July: GHY received A$14.5mm in total equity investment from three large 

Japanese firms: Toyota Motor Corporation Hydrogen Factory, Mitsubishi Gas 

Chemical (MGC), and ENEOS Explora, for 20.7mm shares. The raise was done 

at a 22% premium to the previous close.  

• October: The company said that it will commence its 2025/26 drilling and 

testing programme in November with the Ramsay-3 well (spud date around 

6th Nov 2025), targeting further delineation of natural hydrogen and helium 

across PEL687 and advancing commercial development planning. 

Ramsay Milestone Snapshot 

 
Source: Gold Hydrogen 
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Investment Risks 
Hydrogen exploration and development are risky and may not always yield a 

return on investment. This risk includes the potential of drilling unsuccessful wells 

or wells that cannot produce profits after covering all expenses. Whether a 

hydrogen resource can be commercially viable depends on several factors, such 

as its size, depth, concentration, composition, cost of development, and its 

proximity to infrastructure, as well as external factors like market supply and 

demand for hydrogen. 

Geological risk – Natural hydrogen exploration is a new field in the natural 

resources industry, and there is still much to learn about the geological processes 

that create hydrogen deposits. Exploration success and operational efficiency in 

hydrogen production depend on geological conditions, including host rock type, 

permeability, and gas flow and pressure rates, which are ascertainable only after 

drilling and testing. Furthermore, the reactivity of hydrogen poses risks of 

depleting the hydrogen in the system. There is no guarantee of identifying 

economically extractable resources, as estimates are based on early results and 

judgements that may evolve with new information or techniques. 

Updip deliverability & hydrogen-only economics risk – Current hydrogen-only 

economics at Ramsay appear marginal, with shallow, fracture-hosted zones 

showing high water handling needs and low stabilised gas pressures, keeping unit 

costs elevated. The plan leans heavily on drilling updip to intersect thicker , 

cleaner reservoir with better fracture connectivity and meaningfully higher 

sustained H₂ rates after dewatering. If structurally higher wells do not deliver step -

change flow performance (or require costly artificial lift/processing to do so), the 

LCOH remains uncompetitive, jeopardising pilot FID timing and reducing the 

likelihood that downstream options (e.g., methanol) can be justified without 

helium credit. 

Trap & connectivity risk – Despite high purities, commercial success hinges on 

trap presence and lateral connectivity across fractured carbonates and basement 

blocks. If discrete fracture pods aren’t in pressure communication, discovered 

volumes may remain small and discontinuous, limiting well count productivity 

and reserve booking. 

Deliverability & water-management risk – Sustained H₂/He flow requires 

effective dewatering and ESP performance. High water cuts, scaling, or fines could 

choke gas rates; surface separation of gas from produced water at low pressures 

may underperform, delaying pilot economics. 

Operational complexity in shallow, hard rock – Ramsay-1’s severe mud losses 

and fracture-dominated intervals underscore drilling hazards (losses, wellbore 

stability, tool sticking). Larger casings planned help but repeat mud losses or poor 

hole conditions could curtail testing windows or require costlier contingencies.  

Port infrastructure dependency – Methanol export/bunkering requires terminal 

upgrades, hazardous area approvals, and berth access. Delay or denial elongates time-

to-cash or forces sub-scale trucking to interim sites, hitting project NPV. 

Government licences and approvals - Operations may be affected in varying 

degrees by government regulations, including restrictions on production, price 

controls, export controls, income taxes, expropriation of property, foreign 

investment committees, maintenance of claims, environmental legislation, 

changes in permitting system, land use, water use, and site safety.  
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Natural Hydrogen Market Overview 
Since ancient times, humans have encountered natural hydrogen seepages, 

notably in Turkey, where it naturally occurs at concentrations up to 11%, 

spontaneously igniting upon reaching the surface. These ancient flames, known 

for millennia, are believed to have inspired the original Olympic flame. Natural 

Hydrogen refers to hydrogen that is found in the Earth’s subsurface, generated 

through natural geological processes. Unlike other hydrogen production, it does 

not require energy-intensive human-made processes to produce it and can be 

extracted in a similar manner to natural gas. Within the hydrogen rainbow it is also 

referred to as “white” or “gold” hydrogen. 

The current global demand for hydrogen is ~100mmt/y or 40tcf/y, which at 

~US$2/kg makes it a ~US$200bn market, virtually all fossil fuel based. As well as 

the potential to decarbonise existing supply, there is strong growth potential for 

hydrogen as a low carbon fuel. Although there has been strong government 

support globally for clean hydrogen, we believe the best projects will need to be at 

the low end of the cost curve, demonstrate reliable supply and be as close to net 

zero as possible. We see the potential for natural hydrogen to be just that.  

We believe the key for natural hydrogen to be successful is finding resource that 

can be exploited towards the bottom end of the hydrogen cost curve. Based on 

our analysis, we certainly think that this is possible and that if the conditions are 

right, there is the potential for natural hydrogen’s levelised cost to be well below 

other hydrogen production technologies, potentially <US$1/kg. The key reason for 

this is that there is no energy required in creating natural hydrogen or other 

resources such as water. There will be the costs of extraction and processing but 

at scale these are significantly lower than the energy costs required to split water 

or natural gas to make hydrogen. It should also provide a more reliable supply of 

hydrogen compared to using unpredictable renewable power to generate 

hydrogen through electrolysers. The carbon footprint of natural hydrogen 

production is low with little energy usage and there is the potential to use 

renewable energy to reduce this to close to zero.  

There are several reasons why natural hydrogen is only starting to emerge as a 

viable source of hydrogen supply. Historically hydrogen has not been thought of 

as a primary fuel given the abundance of cheap fossil fuels; however, with the 

focus on carbon reduction, hydrogen has emerged as an alternative fuel and 

energy storage vector. Natural hydrogen generation processes are very different 

to fossil fuel formation so the locations of the resource are likely to be different, 

meaning historical drilling for oil and gas was unlikely to encounter natural 

hydrogen. Hydrogen often goes unnoticed because it can escape easily and is not 

usually tested for during oil and gas drilling. Moreover, since hydrogen is 

commonly used as a carrier gas in standard gas chromatography, its presence in 

gas samples might not be detected. 

As it is a relatively new field of research there is little in the way of estimated 

resource but the USGS states that using a conservative range of input values, the 

model predicts a mean volume of hydrogen that could supply the projected global 

hydrogen demand for thousands of years. Even if only a fraction of this can be 

commercially exploited it could significantly impact global hydrogen supply. 

Natural hydrogen is continually being generated subsurface so it is also a 

renewable resource.  
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Natural hydrogen generation 

The geological exploration for hydrogen follows the same approach as for the 

hydrocarbons with the identification of the source rock, then the migration 

pathways, and finally the reservoirs and traps. There are several different 

mechanisms that lead to the formation of natural hydrogen subsurface, each 

having distinct mechanisms and degrees of scientific confidence. The key is 

finding which processes generate large quantities of hydrogen.  

Geology and extraction of natural hydrogen 

 
Source: Advanced Science News 

Among these mechanisms, serpentinisation is the best-documented and widely 

accepted process. It is a geological process where water interacts with ultramafic 

(iron-rich) rocks, transforming them into serpentine minerals and releasing 

hydrogen gas. This reaction usually takes place within deep-oceanic crusts or 

continental rift zones, which is where these occurrences have been identified.  

Another process that forms natural hydrogen is through “radiolysis” of water, 

which involves splitting water molecules into simpler substances, through the 

radiation emitted by the decay of radioactive uranium (U-238, U-235), thorium 

(Th-232) or potassium (K-40). However, the extent and efficiency of this process 

are subject to ongoing research and debate. Finding helium associated with 

hydrogen points to this process being active.  
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Biogenic processes, where microorganisms produce hydrogen, represent a 

further source, albeit with varying levels of evidence and confidence depending on 

the environmental context and microbial communities involved. Additionally, 

abiogenic deep-seated formation, involving the direct synthesis of hydrogen gas 

through chemical reactions deep within the Earth's mantle, is proposed but 

remains more speculative, with current understanding limited by the accessibility 

and study of such depths.  

Loss mechanisms and trapping  

Hydrogen, due to its reactivity, is readily consumed by various oxidants and 

microorganisms, leading to its depletion during migration. Natural hydrogen 

serves as an energy source for bacteria, which can significantly reduce hydrogen 

levels. High temperatures above 120°C help preserve hydrogen by halting 

microbial activity and enhancing reaction kinetics. Additionally, hydrogen is 

crucial for the formation of petroleum from organic-rich rocks. This interplay 

between hydrogen's production, microbial consumption, and geological 

processes underlines the rarity of high natural hydrogen concentrations in the 

environment. 

Hydrogen fairy circles in Australia 

 
Source: Esri World Imagery base map, Esri 2021 

When considering the loss mechanisms of natural hydrogen, three main processes 

stand out: seeps, microbial consumption, and abiotic reactions. Seeps involve 

hydrogen escaping through the Earth's crust via faults, often indicated by surface 

phenomena like "fairy circles" due to oxygen displacement by hydrogen gas. 

Microbial consumption sees soil and rock-layer microorganisms utilising hydrogen 

as an energy source, with some converting it and carbon dioxide into methane, 

thus depleting hydrogen levels. Abiotic reactions at deeper levels involve 

hydrogen reacting with rocks and gases, influenced by environmental factors like 

temperature and pressure, further reducing free hydrogen availability. Together, 

these processes regulate the subsurface balance of natural hydrogen, critical for 

assessing its sustainability as a resource. 
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Trapping and containment 

Hydrogen not consumed by biological processes or involved in the formation of 

petroleum may migrate to porous rocks, potentially forming gas accumulations. 

For these accumulations to be sustained, an effective seal rock is essential to 

prevent the gas from escaping. Although a longstanding belief among 

geoscientists is that hydrogen cannot be trapped due to its tiny molecular size, 

recent studies indicate that the diameter of a hydrogen molecule (comprising two 

hydrogen atoms) is roughly equivalent to that of a single helium atom. 

Consequently, both gases are likely to be trapped by similar types of rock layers, 

from which they can be subsequently extracted. This understanding is bolstered 

by evidence of helium accumulations that have remained intact for up to 100 

million years, suggesting that hydrogen could similarly be trapped over 

comparable durations. 

Extraction 

Extracting natural hydrogen presents unique challenges and opportunities 

compared to traditional hydrocarbon extraction. Hydrogen's high mobility allows 

it to easily pass through many types of rock, necessitating the use of materials in 

production that prevent steel brittleness. Various methods have been developed 

for hydrogen extraction: traditional extraction involves drilling into subsurface 

reservoirs, which is feasible for large accumulations under impermeable layers.  

Volumes available 

A critical question regarding the commercial development of natural hydrogen 

that needs to be addressed is the volume and availability of this resource. Despite 

the growing interest in natural hydrogen, research in this area is limited.  

Most wells worldwide have been drilled in sedimentary basins. But hydrogen is 

more evident in hard-rock geology given it is generated abiogenically with 

reactions between water and minerals. GeoScience Australia noted in 2021 that 

hydrogen has been discovered in Australia over the last 100 years, with negligible 

quantities detected in traditional oil & gas basins. Moreover, because of 

preconceptions as to the significance and origin of hydrogen, it was rarely 

measured by gas analyses.  

In 2020, a research paper by V. Zgonnik, titled "The Occurrence and Geoscience of 

Natural Hydrogen," compiles estimates from various studies to provide an 

overview of the global production of natural hydrogen from different sources, 

offering valuable insights into its potential availability. The research estimates the 

total natural hydrogen generation at ~10tcf per annum, which equates to roughly 

25mmt/year. Assuming that 1% of this amount was captured into geological traps 

and remained in place for the last 100,000 years (for context, humans have been 

on Earth for 300,000 years), there would be ~25 billion tons of natural hydrogen 

underground. To put this into perspective, the current global hydrogen demand 

stands at ~100mmt/year. It should be noted that the research primarily focuses on 

hydrogen formation via serpentinisation, meaning that hydrogen generated from 

radiolysis or deep-seated sources is not considered. 

Another 2025 study about natural hydrogen was conducted by the US Geological 

Survey (“USGS”), led by geologist Geoffrey Ellis, which conducted research to 

estimate the global volume of natural hydrogen. He developed a model based on 

existing knowledge, including analogues like natural gas, to predict the amount of 

hydrogen stored beneath the Earth's surface.  

  



Gold Hydrogen | H&P Research 

10th November 2025 

 

 

59 

  

His stochastic model results predict a wide range of values for the potential in -

place hydrogen resource from 103 to 1010 million tons (mmt) with the most 

probable value of ~5.6 × 106 mmt or ~2.4 million tcf, which is sufficient to meet 

global demand for thousands of years. However, Ellis cautions that much of this 

hydrogen may be difficult to access because it could be deeply buried, too far 

offshore, or in accumulations that are too small, making economic recovery 

challenging. 

Despite these obstacles, the USGS remains optimistic. If even a minor fraction of 

the estimated hydrogen could be extracted, it would provide a significant energy 

resource capable of lasting hundreds of years. The key challenge lies in 

determining whether substantial, economically viable hydrogen accumulations 

exist and figuring out how to locate and access these resources. 

Economics and LCOH 

Levelised cost of hydrogen including carbon taxes 

 
Source: H&Pe, IEA, Lazard, Hydrogen Council, Pembia, World Bank 

Since natural hydrogen exploration is still so nascent, there are several factors 

that will influence the success of an exploration project that we may not have 

accounted for. Given that there is no commercial natural hydrogen production, it 

is not possible to give a reliable LCOH for NatH2. However based on our scoping 

economics with reasonable assumption, we see an LCOH of ~US$2/kg as 

achievable. Furthermore, there is the potential for natural hydrogen’s LCOH to be 

<US$1/kg based on more favourable assumptions such as a higher hydrogen 

concentration or flow rates.  

Grey hydrogen, produced from natural gas or coal gasification, ranges between 

US$0.98 and US$2.93/kg as estimated by the IEA, making it the least expensive but 

highly carbon-intensive option. Considering a global average carbon price of 

US$80/tCO2e, estimated from the World Bank’s carbon price tracker and carbon 

intensities by Pembia, grey hydrogen costs would adjust to US$1.8-$3.8/kg for 

natural gas SMR, reflecting its high carbon output, and up to US$3-$5/kg for coal 

gasification due to its even greater emissions.  

Blue hydrogen, derived from fossil fuels with carbon capture and storage (“CCS”) 

measures, has a cost between US$1.8 and US$4.7/kg depending on the 

technology used, based on estimates from Lazard and the IEA. Green hydrogen, 

created through the electrolysis of water using entirely renewable energy sources, 

stands as the most expensive option with production costs ranging from US$4.5 to 

US$12/kg as estimated by the IEA and the Hydrogen Council.  
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Prospective regions for exploration 

Global natural hydrogen exploration activities 

 

Source: V. Zgonnik from The occurrence and geoscience of natural hydrogen 

Natural hydrogen is an emerging play which requires legislative changes to 

petroleum or mining frameworks prior to exploration of this new energy resource. 

Thus, only a handful of companies have legal rights to explore for natural 

hydrogen. Evidence of natural hydrogen has been present for centuries with 

natural hydrogen flames burning in Turkey thought to be the source of the first 

Olympic flame. Commercialisation of natural hydrogen can be traced back to 1987 

when a failed water drilling attempt accidently discovered hydrogen in the village 

of Bourakébougou in western Mali. The well was quickly plugged and forgotten. 

But 20 years later, drillers on the hunt for fossil fuels confirmed the accidental 

discovery which tested at 98% hydrogen. Today, it is used to generate green 

electricity for Bourakébougou by Hydroma. 

The US has favourable geology along the Atlantic coastal plain and the central US, 

particularly the Midcontinent Rift area. These areas, rich in iron and other 

minerals conducive to hydrogen formation, were historically overshadowed by 

hydrocarbon exploration but now are recognised for their potential in natural 

hydrogen production. There have been wells that have demonstrated very high 

hydrogen concentrations and there are companies such as HyTerra and High 

Plains Resources currently exploring.  

Europe is another area for natural hydrogen exploration with a focus on France 

with a recent discovery by FDE in Lorraine and ongoing exploration by 45-8 Energy 

across the country. Additionally, France recently approved its first natural 

hydrogen exploration license, underscoring the potential for this sector. Further 

north, Germany's Brandenburg region and Spain's Monzon Field show promising 

hydrogen prospects, with Helios Aragon's projects indicating substantial 

recoverable volumes. The recent discovery of a hydrogen-rich water pool in 

Albania's Bulqizë mine also highlights the growing interest and potential for 

natural hydrogen in Europe, with plans for expansion across Central Europe.  

Numerous other countries across the world are catching on to the natural 

hydrogen race. The Philippines has designated ~570 acres for exploration while 

Indonesia is also planning on setting up a policy structure for natural hydrogen. 

Research teams are also exploring in South Africa, Oman, and Colombia for the 

resource.  
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Australian natural hydrogen potential 

Australia has emerged as a focus region for natural hydrogen exploration, 

especially South Australia. The Yorke and Eyre Peninsula, South Australia, 

demonstrate significant historical and ongoing potential for hydrogen production, 

notably around the central region. Exploration activities since the 1920s have 

demonstrated strong hydrogen potential, with some wells reporting H2 

concentrations as high as 89%. 

Map showing exploration wells, mine and groundwater samples with measurable 

concentrations across Australia 

 
Source: Geoscience Australia 

South Australia 

The Eyre Peninsula in South Australia has a unique geological setting that is highly 

favourable for natural hydrogen generation. Its landscape combines ancient 

granites, limestones, and red bed clastics, with uranium- and thorium-bearing 

rocks in the basement that can drive water radiolysis, breaking down water into 

hydrogen and oxygen. In addition, the region’s intensely foliated granites interact 

with brines and mineral-rich waters, creating further geochemical reactions that 

release hydrogen. Local seismic activity, including earthquakes, enhances these 

processes by opening migration pathways that allow hydrogen to move upwards. 

At surface, features such as fairy circles and pink lakes suggest microbial activity 

linked to hydrogen seepage, providing visible signs of an active subsurface 

hydrogen system. Together, these conditions highlight the Eyre Peninsula as a 

prime target for hydrogen exploration.  
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Major natural hydrogen explorers 

  Listing Operations 
Market 

Cap 

Net 

Debt 
YTD 1M 3M 6M 1Y 

05 November 2025     US$mm US$mm USD % Performance (TSR) 

80 Mile UK Finland/Greenland 38.2 0.0 160% 13% 167% 139% 118% 

Element One (Buscando) Canada US/Canada 2.4 0.0 2% -29% -23% -31% 28% 

Charbone Hydrogen  Canada US/Canada 20.9 3.2 114% 107% 179% 136% 209% 

Constellation Resources  Australia Australia 9.7 0.0 7% 57% 67% 51% 33% 

Diagnamed Holdings  Canada Canada 6.2 0.0 133% -25% 30% 290% 124% 

Georgina Energy  UK Australia 8.0 2.1 -36% -1% -16% -55% -43% 

Gold Hydrogen  Australia Australia 70.3 0.1 -3% -1% 4% -15% -14% 

Hyterra  Australia US 23.8 0.0 -45% -21% 17% -42% -52% 

Inomin Mines Canada Canada 3.5 0.0 191% 23% 178% 388% 118% 

Max Power Mining  Canada Canada 52.1 0.0 168% 100% 137% 295% 260% 

Primary Hydrogen  Canada Canada 6.2 0.0 -61% -27% -60% -68% -66% 

PureWave Hydrogen  Canada US 1.0 0.0 -87% -51% -59% -67% -84% 

Q Precious & Battery Metals  Canada Canada 5.1 0.0 -16% -14% 70% 71% -28% 

Quebec Innovative Materials  Canada Canada 34.4 0.0 261% -7% 85% 172% 74% 

Record Resources Canada Canada 4.4 0.0 60% -22% 168% 34% 80% 

Red Metal Australia Canada 29.2 0.2 26% -21% -8% 14% 2% 

Rev Exploration  Canada Canada 15.0 0.0 52% 40% 111% 164% 204% 

Thor Energy  UK Australia 10.1 0.0 12% 32% 47% 46% -12% 

Top End Energy  Australia US 6.2 0.0 -69% -31% -11% -59% -68% 

Sum/Average     346.7 5.7 46% 6% 57% 77% 47% 

Source: S&P Capital IQ 

In the last two years, there have been numerous natural hydrogen explorers that 

have taken an interest with the primary regions of interest being Australia, the US, 

and Canada. Numerous regions in Australia are prospective for helium 

exploration: South Australia has confirmed helium discovered while North, 

Central and Western Australia are still being explored. Below is a list of natural 

hydrogen companies operating and listed in Australia: 

Constellation Resources 

Constellation Resources (ASX: CR1) is an Australian explorer that pivoted from 

base metals into natural hydrogen and helium. It secured 56,000 km² of licenses in 

Western Australia’s Mid West (Edmund, Collier, Yerrida basins). In December 2024 

Constellation signed a research partnership with CSIRO, partly funded by a CSIRO 

Kick-Start grant, to conduct basin-wide soil gas surveys and build a prospectivity 

model for H₂/He seeps. Early work has identified surface hydrogen anomalies and 

guided a 2025 sampling programme. The company is led by CEO Peter Woodman, 

a geologist with 25+ years at Regis Resources and Papillon Gold. 
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D3 Energy 

D3 Energy (ASX: D3E; OTCQB: DNRGF) is an Australian company emerging as a 

global helium and hydrogen explorer. It holds the ER315 helium block in South 

Africa’s Free State (with world-class helium test flows) and in 2025 expanded into 

South Australia’s Arckaringa Basin. D3 acquired 5,865 km² of permits (PEL 121 & 

122) at Arckaringa via its takeover of Unleash Energy, targeting two large 

structures (“Hydrohelix” and “Cootanoorina”) where robust salt seals and fault 

traps are analogous to known H₂-He occurrences. Managing Director David Casey 

(ex-CEO of Galilee Energy and Warrego Energy) brings 30+ years in oil & gas and 

has overseen JVs on multiple continents. D3 has drilled successfully in South 

Africa and is launching a JV process to fund Arckaringa drilling. The company 

recently raised ~A$3mm to fund its projects.  

Georgina Energy 

Georgina Energy (LSE: GEX) is a UK listed helium and hydrogen exploration 

company operating in Australia. It holds two advanced projects: Mt Winter in the 

Amadeus Basin (Northern Territory) and Hussar in the Officer Basin (Western 

Australia). In mid-2025 Georgina announced a 37.8% upgrade to its prospective 

resource at Mt Winter, now estimated at 214bcf of H₂ and 234bcf of helium in 

fractured reservoirs. The company also received drilling approvals to re-enter the 

historic Hussar well, aiming to flow-test sub-salt structures for helium-hydrogen 

gas. Gas is already present at Mt Winter and the region’s hydrogen-helium 

potential has led to an offtake agreement with Halo Capital.  Recently, Georgina 

posted potential for rare 3He as well. Georgina raised £5mm in its 2023 IPO to fund 

these programmes.  

H2EX 

H2EX is an Australian helium and natural hydrogen explorer with its primary asset 

in South Australia on the Eyre Peninsula (opposite side of the bay from GHY’s 

acreage). It has amassed a vast, diversified acreage position on the Gawler craton 

(PEL 691), which contains several leads identified from seismic data acquired in 

2023, as well as large areas of untested potential. It has completed soil sampling 

on the block and detected helium and hydrogen seeps. The company is also 

looking at Western Australia and has picked up ~27mm acres of Special 

Prospecting Authority with Acreage Option (SPA/AO) study areas. There are two 

massive cratons in Western Australia, one of which is the Yilgarn Craton, on the 

fringes of the Perth Basin and moving inland. Previous wells drilled in the region 

have encountered hydrogen and helium. H2EX is working towards a set of drillable 

prospects with plans for further geophysical studies this year and drilling in 2025.  

HyTerra 

HyTerra Ltd (ASX: HYT) is the world’s first listed company dedicated to natural 

hydrogen. Partnered with Natural Hydrogen Energy, HyTerra helped achieve the 

first flowing hydrogen well in North America – the historic Nebraska Project where 

gas containing ~14% H₂ was produced in 2022. Building on that success, HyTerra 

drilled new wells in the midcontinent US in 2024–25. Its first Kansas well (Sue 

Duroche-3) returned mud gas with a 96.1% hydrogen concentration, validating 

decades-old reports of ~92% H₂ in that area. A follow-up well (Blythe 13-20 in 

Nemaha County) also intersected high-grade hydrogen (up to 83% H₂) with 5% 

helium. HyTerra is backed by mining giant Fortescue which owns ~40% of the 

company. The company is now casing the discovery well for downhole testing and 

moving the rig to additional drill targets.  
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Thor Energy 

Thor Energy (ASX/AIM: THR), which until recently was a uranium and base metals 

explorer, has pivoted into Australia’s natural hydrogen scene. In 2023 Thor 

secured the HY-Range Project (RSEL 802) in South Australia’s Sturt Plateau, one of 

only a handful of licences granted specifically for natural hydrogen/helium. The 

company conducted extensive soil geochemistry at HY-Range and in July 2025 

reported “outstanding” results: hydrogen concentrations exceeding 1,000 ppm at 

numerous stations (peaking around 3,000 ppm H₂), accompanied by helium up to 

27 ppm. Thor’s survey defined multiple sizable H₂ anomalies and essentially 

“derisked the presence of active, potentially prolific” hydrogen systems on the 

licence. To focus on this new direction, Thor sold 75% of its U.S. uranium assets in 

2025, raising £1mm, and refocused capital on HY-Range and a similar project in 

the Northern Territory.  

Top End Energy 

Top End Energy (ASX: TEE) is an Australian junior positioning itself at the 

intersection of conventional gas and natural hydrogen. Domestically, Top End is 

acquiring over 27,000 km² of exploration acreage in the Northern Territory – 

including permits from Hancock Energy – believed prospective for hydrogen and 

helium in frontier basins. Internationally, in 2024 Top End acquired Kansas-based 

Serpentine Energy, which holds ~20,000 acres of exclusive rights to all gases (H₂, 

He, etc.) in two counties on the Kansas-Missouri border. Notably, multiple old 

wells in the Serpentine project area have recorded hydrogen shows, and an 

independent review estimates significant recoverable H₂ if traps are present. Top 

End is now seeking farm-in partners to drill Serpentine. CEO Jack Trainor 

(formerly with Santos) has also advanced Top End’s ATP gas permits in 

Queensland for helium-rich natural gas, giving the company a balanced approach 

between near-term gas and longer-term hydrogen. 
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Helium-4 Market Overview 
Why is helium an important commodity?  

Helium has several unique properties with numerous applications that make it an 

essential and irreplaceable element for many industries. This is because it cannot 

be synthesised, manufactured or substituted in many cases. Helium is listed on 

the critical materials lists for Canada, the EU, China and other major economies. 

Its key properties are that it is the second lightest element, it is the least reactive 

material known (inert), has the lowest boiling point and is one of the smallest 

elements. It is colourless, tasteless, odourless, non-toxic, non-flammable, has high 

sound, specific heat and thermal conductivity and extremely low solubility. 

Helium becomes a superfluid at temperatures close to absolute zero. 

What is helium used for?  

Helium is a vital resource, essential in modern technologies with major critical 

uses throughout the science, medicine and manufacturing industries. It is an inert 

gas for cryogenic, heat transfer, shielding, leak detection, analytical and lifting 

applications. It is the most important element in studying super-cold conditions in 

low-temperature physics studies. It is a critical component in the manufacturing 

process, specifically ones which serve unique high-tech applications in MRIs, fibre 

optics and semiconductor chip manufacturing. More recent uses include hybrid air 

vehicles, quantum computing, helium filled hard drives and nuclear fusion 

technology.  

Uses of gaseous versus liquid helium 

 

Source: AKAP Energy estimates 

Helium market size and opportunities?  

The helium market is around 6bcf/y. Based on current average upstream pricing of 

US$500/mcf it is worth around US$3bn p.a. to the producers but based on end 

user pricing it is likely a 3-4x larger market. We see the key uses of helium coming 

from semiconductors at 20% of demand; ~15% each from the MRI/NMR machines, 

lifting gas, and other scientific applications; around 8-10% each from aerospace, 

welding, and leak detection; and the balance in ~5% each from quantum 

computing, diving, and cryogenics.  
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What units are used to refer to helium?  

Helium pricing is referred to in various units: either per thousand cubic feet (mcf), 

per litre (l) or per kilogram (kg). US$500/mcf is the equivalent of US$13/l or 

US$107/kg.  

Who are the main players?  

There are numerous players involved in the helium market but just a handful of 

companies control the majority of supply and distribution. For example, on the 

supply side Qatargas, Messer (now the owner of the privatised US Government’s 

strategic reserve), Sonatrach in Algeria and Exxon produce the majority of supply. 

Recently, Russia’s Gazprom has brought a new facility online which is contributing 

a sizable amount to the market. There are a few sizeable independent companies 

most notably North American Helium in Canada and Nasco in the US. There are a 

handful of mainly US focused midstream companies operating helium purification 

plants. There are now at least 35 independent E&P companies globally that either 

have helium production or are looking to develop helium. These are generally 

relatively new companies that have emerged over the last few years to capitalise 

on rising helium prices.  

Finally, there are the industrial gas companies that buy the helium: Linde, Air 

Liquide, Messer and Air Products are the main players. As with other commodities, 

we believe there is a good chance that China will look to stockpile helium (build 

storage similar to the US Federal Helium Reserve) and also look to acquire helium 

resources globally. There is room for smaller players – for example, the CEO of 

Weil Group, which is the only small player to export helium from North America to 

Asia, has said that his company is operating effectively outside the oligopoly, 

establishing relationships with unique customers who are “tired of the 

unpredictability and unreliability of supply”. 

How is helium formed and produced?  

Although helium is the second most abundant element in the Universe, it is found 

in very low concentrations in the earth’s atmosphere. Most helium on earth is 

formed through the radioactive decay of uranium in the earth’s crust that makes 

its way into underground gas reservoirs. The geological risks of finding helium are 

similar in many regards to finding natural gas. The requirements for success are 

the same, namely having source, migration, reservoir, trap and seal; however, the 

mechanisms are somewhat different. The vast majority of helium is produced as a 

by-product of natural gas production, with generally a few percent or less helium 

content, but more recently companies have been looking at extracting helium 

from non-hydrocarbon sources if it is found in high concentrations >5%. South 

Africa is an extremely promising area for helium production with some of the 

highest global concentrations of helium in well data. 

How is helium extracted?  

The process to upgrade low concentration helium in a gas stream to high purity 

helium is as follows: the raw gas is first pre-treated, then either distillation of gas 

takes place or membrane separation, to produce crude helium and finally 

purification using a method called pressure swing adsorption. This produces pure 

helium (99.99%) which can be compressed and sold as a gas or put through a bed 

of activated charcoal to remove trace impurities before being liquefied. Helium 

projects have rarely been delivered on time due to the complexity of the projects 

(often the wider gas projects that the helium projects form a small part of) or due 

to issues with gas supply and pipeline infrastructure. 
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Estimated supply demand balance for helium (mmcf/y) 

 

Source: AKAP Energy estimates 

What does the supply and demand balance look like?  

Given there is negligible storage available in the helium market, helium supply has 

to equal helium demand. Historically there has been no growth in helium supply 

over the last decade, which has in turn led to no helium demand growth. However, 

if the supply was there, helium demand would have grown but as a result of the 

lack of supply prices had to rise to choke off demand.  

We expect that helium demand should grow in a range of 5-6% p.a., however, in 

2025-2026, demand will likely be determined by the supply availability given 

limited new supply. Therefore, it is likely that if supply grows at a meagre 2-3% 

over the next couple of years that prices will have to continue to rise to restrict 

demand growth.  

If there is downward pressure on price from incremental supply, we see the 

potential for higher demand as companies look to secure supplies at lower prices 

and possibly also look to top up storage levels. Furthermore, there are many 

industries that would take more helium if it was available, especially at lower 

pricing.  

If we look at the helium market on an unrisked basis, assuming all the announced 

and under-construction projects come on stream as per schedule and ramp up to 

a 100% of their capacity, we believe the supply market has the theoretical 

potential to reach ~12bcf/y by 2030.  
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How is helium priced?  

Market pricing for helium is difficult to ascertain as it is not a traded commodity 

and pricing is normally based on long-term, confidential contracts, resulting in 

opaque pricing given there are only a few key suppliers and industrial gas buyers. 

Many helium users tend to be price insensitive as there are no substitutes for 

helium in many cases, making them price-takers. This is another reason for long-

term contracts as security of supply is crucial to many users. Therefore, spot or 

current pricing is not overly relevant for producers and means production is more 

bankable given security of cash flows. The market is very susceptible to supply 

disruption, which has led to price spikes in the past. It has been estimated that 

around 10% of global helium demand was lost in 2011-13 due to shortages and 

pricing doubling. There is room for producers to go directly to end users or to 

smaller gas distributors enabling them to achieve higher pricing whilst the end 

users receive lower prices by cutting out the industrial gas companies in the 

middle which have historically taken the lion’s share of the profits.  

What is current helium pricing?  

We see recent term pricing at around US$500/mcf for producers. Helium prices 

have increased at a CAGR of 20% over the last decade. For example, imports from 

the biggest exporter Qatar are priced on average at around US$300-500/mcf, 

which implies that Qatar is exporting at around US$250-450/mcf when 

transportation costs are removed. In the North America, we see legacy contracts 

at similar levels, but we believe that newer contracts are attracting higher pricing 

towards US$500/mcf. Recent pricing data reveals that Russia appears to be under-

cutting other suppliers by up to US$100/mcf to gain market share. To put these 

prices in context, some large end users had been paying >$2,000/mcf during the 

recent shortages. 

Global helium import prices by region, US$/mcf  Global helium export prices by region, US$/mcf 

  

 

  

Source: AKAP Energy estimates   
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What is Australia’s position in the market?  

Australia’s helium exports (mmcf/y) 

 

Source: AKAP Energy estimates 

All of Australia’s helium used to come from the Darwin LNG facility, as a by-

product of natural gas from the Bayu Undan field, which ceased operations in 

Dec’23 after being depleted. We do not expect any helium exports from Australia 

without exploration success. Historically the plant supplied around 30% of its 

supply to meet domestic demand, which will now have to switch to imports. 

Companies such as Gold Hydrogen, that are exploring in the area could change 

Australia’s helium landscape if it discovers commercial concentrations of helium.  

Australia’s helium exploration map 

 

Source: AKAP Energy  
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Helium-3 Market Overview 
Helium-3 (3He or He-3) is a lighter and exceptionally rare isotope of helium with 

one fewer neutron than helium-4 (⁴He or He-4) making it non-radioactive, able to 

absorb neutrons and ideal for advanced scientific applications given its lower 

boiling point than ⁴He. ⁴He is much more common than 3He and given they share 

many properties ⁴He can be used in most situations (e.g. as a lift gas, in 

semiconductor manufacturing and to cool MRI machines). However, there are a 

few characteristics of 3He that make it vital and strategically important to certain 

industries most notably for the detection of nuclear material and extremely low 

temperature scientific experiments. 

Radioactive decay of tritium 

 
Source: National Institutes for Quantum Science and Technology 

The reason it is an exceptionally rare commodity is that there is only one 

mainstream way of producing 3He, which is from the radioactive decay of tritium. 

Tritium itself is a rare and highly controlled nuclear material. The US has been the 

major producer from its nuclear warhead stockpiles with some production also 

coming from Russia and more recently Canada. Pre-2000, the US had a large 

amount of 3He in storage but the spike in demand for nuclear weapons detectors 

post the US Sept. 11th attacks drew this down rapidly by the end of the decade. 

Efforts to reduce nuclear arsenals are a major factor limiting the increase in 3He 

supply. 

Therefore, the price of 3He is extremely high, trading at >140,000 times the price of 
4He, which itself trades at >200x US natural gas this year. Pricing is normally 

quoted in litres with current pricing for private users around $2,500 per litre, 

$14,000 per gram or $70,000 per cubic foot (4He trades at $0.5/cf). The limited 

supply has constrained the market to roughly 50,000l/y. Assuming an average 

price of $2,500/l implies a $125mm market size. 

There’s growing excitement about 3He, which could be used for fusion energy and 

quantum computing, stimulating significant demand. Due to its high value and 

increasing demand, efforts are being made to mine 3He on the moon despite the 

costs. NASA has funded such projects, and China is also exploring this possibility. 

Research suggests 100kg/y (~750,000 litres) of 3He would be required for a 1GW 

fusion plant. At $14k/g this would cost $1.4bn, which compares to $0.5bn in fuel 

cost for a CCGT gas power plant, which would use 1bn kg/y of gas. 

However, there may also be the potential to exploit below ground deposits of 3He. 

In certain volcanic or geothermal regions (e.g. Greenland), 3He it has been found in 

concentrations 50x higher than the earth’s atmosphere. If this gas can be flowed 
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to surface, the separation of 3He from other gases appears to be technically viable. 

In theory 3He can be extracted from existing gas reservoirs but the economics have 

not been proven. Also, when helium gas is assayed in a gas stream from an 

exploration well, it is not always standard practice to test for different isotopes of 

helium unless there is a specific reason to do so. 

The producers of 3He are currently the US government, the Russian government 

entity Rosatom and a Canadian nuclear plant. The distributors tend to be the large 

industrial gas companies plus some niche players. The main consumers are the 

neutron detector manufacturers and universities and research institutions. 3He is 

normally allocated to various academic institutions for a range of research 

purposes. 

While industries have found 3He alternatives for neutron detection and some 

cryogenic uses, its specific properties are irreplaceable in fields like ultra-low 

temperature physics and nuclear fusion. The challenge lies in balancing the use of 
3He's unique traits with developing technologies to efficiently recycle or replace it.  

Future supply 

The severe limits of terrestrial 3He have prompted interest in non-traditional 

sources. The most far-reaching, if speculative, idea is mining 3He on the Moon. The 

lunar soil (regolith) contains 3He implanted by billions of years of solar wind 

exposure. Concentrations are extremely low (on the order of 10 parts per billion in 

regolith by mass), but the sheer scale of the Moon’s surface means there is 

theoretically a huge total quantity, often cited as millions of tons of ³He in the top 

layer of lunar dust. Several groups are now attempting to make lunar 3He 

extraction a reality.  

Other sources of 3He…on Earth 

Researchers have discovered a significant amount of both 4He and 3He trapped in 

the volcanic rocks on Baffin Island and West Greenland. Around 20 years ago, 

scientists found that the ratio of 3He to 4He in these rocks was about 50 times 

higher than what you'd find in Earth's atmosphere, known as the atmospheric 

ratio (RA value, where RA = the ratio relative to the atmospheric ³He/⁴He ratio, 

which is about 1.4 x 10⁻⁶). More recent findings from a 2018 study revealed the 

highest known ratios of 3He to 4He on Earth—between 65 and 69 times the 

atmospheric ratio. 

These volcanic rocks on Baffin Island formed between 50 and 60 million years ago 

when Greenland separated from North America. The researchers suggest that 

these high helium ratios indicate the lava came from a mantle plume—a region of 

extremely hot magma that rose through the Earth's mantle and crust from deep 

within. This plume could carry helium that was trapped in the core to the surface.  

South Australia, where GHY’s assets are located, is known for its ancient 

geological history, including the presence of large igneous provinces and 

extensive fault systems. Past tectonic activities could have created pathways for 

mantle-derived gases to ascend to the surface. The region's history with volcanic 

activity, especially in areas like the Mount Gambier volcanic complex, suggests a 

conducive environment for similar plume activities. 

The recent South Australian discovery by Gold Hydrogen is intriguing in this 

regard. The company is assessing whether co-production of 3He could add upside 

to its helium (4He) and hydrogen project. 
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Disclaimer 
This Document has been prepared by H&P Advisory Limited (“H&P”), which is authorised and regulated by the Financial Conduct 
Authority (Firm Reference Number 805667) and is incorporated in England & Wales with no. 11120795. The Document is 

protected by international copyright laws and may not be (i) copied, photocopied or duplicated in any form by any means or (ii) 

redistributed (in whole or in part) without H&P’s prior written permission.  

The information contained herein does not constitute an offer or solicitation to sell or acquire any security or fund the 

acquisition of any security by anyone in any jurisdiction where such an offer or solicitation would be illegal, nor should it  be 

regarded as a contractual document. Under no circumstances should the information provided in this Document, or any other 

written or oral information made available in connection with it, be considered as investment advice or as a sufficient basis on 
which to make investment decisions. This Document does not constitute a personal recommendation and, if appropriate, you 

should seek professional advice, including tax advice, before making investments decisions.  

The information in this Document does not purport to be comprehensive and has been provided by H&P (and, in certain cases, 

third party sources such as credit rating agencies) and has not been independently verified. The information set out herein a nd 

in any related materials reflects prevailing conditions and our views as at this date and is subject to updating, completion, 

revision, verification and amendment, and such information may change materially. H&P is under no obligation to provide the 

recipient with access to any additional information or to update this Document or any related materials or to correct any 
inaccuracies in it which may become apparent. 

 

Marketing Communication  

This Document does not represent investment research for the purposes of the rules of the Financial Conduct Authority (“FCA 

Rules”). To the extent it constitutes a research recommendation, it takes the form of NON-INDEPENDENT research for the 

purposes of the FCA Rules. As such it constitutes a MARKETING COMMUNICATION, has not been prepared in accordance with 

legal requirements designed to promote the independence of investment research and is not subject to any prohibition on 
dealing ahead of dissemination of investment research. 

 

Statements Relating to Performance 

All statements of opinion and/or belief contained in this Document and all views expressed and all projections, forecasts or 

statements regarding future events or possible future performance represent H&P’s own assessment and interpretation of 

information available to it as at the date of this Document. This Document and any related materials may include certain 
forward-looking statements, beliefs, or opinions. By their nature, forward-looking statements involve risk and uncertainty 

because they relate to events and depend on circumstances that will occur in the future. There can be no assurance that any of 

the results and events contemplated by the forward-looking statements contained in the information can be achieved or will, in 

fact, occur. Past performance cannot be relied on as a guide to future performance. 

 

Distribution Restrictions 

This document is directed only at persons who: (i) are Qualified Investors within the meaning of Article 2(e) of Regulation ( EU) 
2017/1129, as it forms part of UK law by virtue of the European Union (Withdrawal) Act 2018, (as amended); and (ii) have 

professional experience in matters relating to investments who fall within the definition of "Investment Professionals" contained 

in Article 19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended) (the "Order") or 

are persons falling within Article 49(2)(a) to (d) (High Net Worth Companies, Unincorporated Associations, etc.) of the Order, or 

fall within another exemption to the Order (all such persons referred to in (i) and (ii) above together being referred to as 

"Relevant Persons"). This Document is not intended for distribution to or use by any person or entity in any jurisdiction or 

country where such distribution or use would be contrary to local law or regulation and persons into whose possession this 
Document comes are required to inform themselves about, and observe, any such restrictions.  

 

Valuation Assumptions/Risks 

Please note our valuation estimates provide an assessment of the value of the issuer at a specific point in time, based on public 

information as well as assumptions and forecasts made by H&P, which are subject to change at any time. It should be noted tha t 

the prices of listed equities often deviate significantly from assessments of their fundamental value. Our valuation estimates 

should not be interpreted as a prediction of the price at which the issuer’s shares will trade in future.  
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H&P may from time to time have a broking, corporate finance advisory, or other relationship with a company which is the 
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